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3ABSTRACT
a) The chromatographic behaviour of mono-, di-, 
and tri- nitrocoronen.es (of appropriate empirical 
formula), prepared as. described in the literature sugg­
ested that, the dinitrocoronene was contaminated with 
some nitrocoronene; and that the trinitrocoronene con­
tained some dinitro- and nitro- coronenes, while nitro­
coronene was a single entity.
b) Few halogenocoronenes have been reported in the 
literature. The halogenation of coronene via mercura- 
tion was attempted for the preparation of bromo- and 
iodo- coronene; the final products were unchanged start­
ing materials.
c) Oxidation of coronene and nitrocoronene, gives 
the corresponding quinones; (1) further oxidation of cor- 
onenequinone gave a dicarboxylic acid. The similar oxi­
dation of nitrocoronenequinone was then attempted; no 
pure product was obtained. The purpose of this exercise 
was to establish the structure of the expected nitrodi- 
carboxylic acid by degradation studies and so arrive at 
the structure of the quinone. (2) Coronenequinone re­
acted with o~phenylenediamines to give phenazines. It 
also interacted with ethylenediamine to give the corres­
ponding quinoxaline. Some phenazines and the quinoxal-
k-ine were characterised, but they did not have appropri­
ate solubilities in non-aromatic solvents which would 
have enabled n.m.r. studies to be carried out. (3) The 
reductive acetylation of coroneneguinone gives 1 ,2-di- 
acetoxycoronene. The preparation from it of 1,2-di- 
hydroxycoronene was not successful. The nitration of 
the diester with acetylnitrate was not effected by acet- 
ylnitrate and the starting material was recovered. The 
use of fuming nitric acid gave a dark red product which 
had analytical figures close to a compound with the em­
pirical formula of C^H^NO^. The reductive acetylation 
of nitrocoronenequinone has been studied.
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CHAPTER I
A CHROMATOGRAPHIC STUDY OF SOME 
NITRO DERIVATIVES OF CORONENE
11
INTRODUCTION
12
INTRODUCTION
When coronene is treated with concentrated nitric acid
(d ,1.4) the main product of the reaction has an anal-.'
2 3ysis corresponding to dinitrocoronene ' , and if the re­
agents are heated under reflux the product, from the 
analysis appears to be a trinitrocoronene^. Theoreti­
cally there are nine isomers for the disubstituted coro­
nene C24H10X2 : (=1,11); 1,4-;
1,5- (=1,9); 1,6-; 1,7-; 1,8-; 1,10-;
2.3- (=1,12). On the basis of the electronic effect of 
the nitro group, dipole moment data, and spectral data, 
Akhtar^ argued that he had prepared respectively 1,5- 
dinitrocoronene, and 2, 3, 7- trinitrocoronene. In 
brief his arguments are as follows:- :
a) THE ELECTRONIC EFFECT
Some of the nine possible isomers of dinitrocoronene 
can possibly be ruled out in the light of the electron- 
withdrawing effect of the nitro group.
Therefore one can argue that the positions 2,3,6, 
7,10 and 11 will have a decreased electron density as 
compared with positions 4,5,8 ,9, and 12.
Thus it was predicted that 1,4-; 1,5-; 1,8- and
2 .3-dinitrocoronenes were most likely to be formed.
Ab) DIPOLE MOMENT DATA
A study of the dipole moments of disubstituted benzene 
derivatives has been successful in confirming the orien­
tation of a number of isomers, e.g. the dichlorobenzenes. 
It is possible to calculate 0, the angle of the inter­
action between these axes of the two substituents,
where
resultant dipole moments,
y^ and y^ individual group moments,
angle at which the axes of the two 
substituents interact with each other.
In the case of benzene, the values of $ would be 60° 
for ortho disubstitution;,120° for meta disubstitution, 
and 180° for para disubstitution. Similar considera-- 
tions apply to coronene derivatives. For disubstituted 
coronenes. the angle $ between the two substituents 
for the various isomers would be as follows
I 0 for isomers 1,2-; 1,3-; 1,10-; 1,11- = 60°
II 0 for isomers 1,4-; 1,5-; 1,8-; 1,9- = 120°
III 0 for isomers 1,6-; 1,7- =180°
IV • 0 for isomer 1,12- (=2,3) = 0 °
However, if compounds have unsymmetrical sub­
stituents, e.g. -NH2 , or ~N(AC)2, these groups exert 
their group moments at an angle 0 to their ^axes of 
rotation, and the formula above' has to be modified.
Where the two substituents are coplanar with the ring 
o
the angle 9 = q , therefore in the case of p-dichloro- 
benzene, in which the two chlorine groups have opposing 
group moments, y = o, but in the case of p-phenylene
5
diamine y = 1.6D the two amino groups exert their group 
moments at an angle to their axes of rotation.
The dipole moment of such compounds with substit­
uent group moments which are not coplanar with the 
nucleus ■ can be calculated by use of the following 
equation^
15
in which 0-^, and 0  ^ are the two angles made by y^ 
and respectively with their axes of rotation.
By knowing 0^, Q^t y^' an<  ^ ^2' ^r can ca^c~ 
ulated; by using different values of $z> the results 
can be compared to the experimental value. Also by 
using the experimental value of y , 0 can be calcul­
ated in order to confirm the orientation of the sub­
stituents. This shows that in the case of dinitro­
coronene, in which there are only nine possible iso­
mers, a measurement of dipole moment may not lead to 
one particular orientation, but would be helpful in 
excluding some of the possibilities. The dinitro 
derivative obtained is only feebly soluble in ben­
zene or carbon tetrachloride, commonly used as sol­
vents in the determination of dipole moments. There-
7
fore Akhtar used the corresponding N,N-diacetyl— 
amino derivative which was more soluble. The dipole 
moment of N,N-diacetylaminocoronene, 2.65D, provides 
the following figures for the expected dipole moments 
for various isomers of bis-(diacetylamino)-coronene,
when 0 = 36°.
When 0 between two (ac)2n- groups is 0°, 4.81D
When 0
I I ii n n " 60°,
=
4.31D
When I I n it H 11120°, yr ~ 3.08D
When 0 I
I ii ii n "180°, 2.22D
16
The experimental value of 3.63D for bis- (di- 
acetylamino)— coronene is considerably smaller than 
4.81D, calculated for the 2,3- isomer, and larger 
than 2.22D; calculated for the 1,6-? 1,7- isomers. 
However it lies between values of 4.31D for angle 
60° and 3.08D for 120°. A calculation based on 
the dipole moment of bis-(diacetylamino) — coronene 
as 3.63D, and N,N- diacetylaminocoronene as 2.65, 
provide a value of 95° 29* for 0 between the axes 
of the two N,N-diacetylamino groups in bis-(di- 
acetylamino) - coronene. This angle is somewhat 
closer to 120° than 60°.
However it- seemed reasonable to suggest the 
ruling out of isomers 2,3-; 1,6-; and l,7-;but 
■that one should still consider isomers 1,2-; 1,3- 
(21,11); 1,4-; 1,5-(=1,9);, 1,8-; 1,10.
c) INFRARED DATA
In comparing the dinitrocoronene infrared spectrum 
with that of nitrocoronene ;the peak at 900cm ^ in 
nitrocoronene has shifted to 905cm ^ and has be­
come more intense, the peak at 850cm ^ due to the 
out-of-plane bending of coupled pairs of adjacent 
hydrogens has apparently decreased in intensity.
The fact that this peak has decreased in intensity
17
suggests, surely, that the two substituents are attach­
ed to different peripheral rings. The peak at 810crn ^ 
due to the out-of-plane bending of the nitro groups has 
increased in intensity. From an inspection of the app­
ropriate spectra, the idea that the dinitrocoronene 
and trinitrocoronene were simple mixtures of nitro­
coronene, and coronene with trinitrocoronene, and hexa- 
nitrocoronene^ respectively was excluded. The infra­
red spectra of the mixtures (a) nitrocoronene and tri­
nitrocoronene, and (b) coronene and hexanitrocoronene 
in equimolar ratio are different from the authentic 
samples of dinitrocoronene and trinitrocoronene.
Considering this data, of the nine possible iso­
mers of dinitrocoronene the isomers 1 ,6-; 1,7- and
1 ,12- can be ruled out on the basis of the dipole 
moment data; and the isomers 1,2-; 1,3-; 1,6-; 1,7- and 
1 ,10- are ruled out on the basis of the "electronic 
effect".
Therefore the three possible isomers are 1,4-;
91,5-; and 1,8-. From a n.m.r. study of diaminocoro- 
nene, obtained by reduction of dinitrocoronene, iso­
mers 1,4-; and 1,8- should give a more symmetrical 
pattern than that expected from the 1,5- isomer. 
Therefore on the basis of the complexity of the spec­
trum obtained, the most likely isomer is the 1,5-
18
isomer; but there is no real evidence for excluding the
1,4- and 1,8“ isomers. Thus the dinitrocoronene pre­
pared could perhaps contain more than one isomer.
In the case of coronene bearing three equal sub­
stituents, ^24^9^3' num^er isomers is 18,
which are 1,2,3-; 1,2,4-; 1,2,5-; 1,2,6-; 1,2,7-;
1,3,5-; 1,3,6-; 1,3,7-; 1,3,8-; 1,3,10-; 1,4,5-;
1.4.7-; 1,4,8-; 1,4,9-; 1,5,9-; 2,3,5-; 2,3,7-; 2,3,8-. 
The first five isomers in which two of the three
nitro groups are positioned on the same ring, .were 
ruled out. The infrared spectrum of trinitrocoronene 
suggests that the nitro groups are substituted on 
three different rings'^. Further, nitration of di­
nitrocoronene gives the product trinitrocoronene*^.
If one applies the same principle of electron rich 
sites, the attack of the third nitro group would give, 
perhaps, the four isomers 1,4,5-; 1,4,8-; 1,5,9-;
2.3.7-.
Because the n.m.r. spectrum of triaminocoronene*^0 
is unsymmetrical, the isomer 2,3,7- was preferred. How­
ever, the possibility exists that Akhtar was not dealing 
with a pure di- or tri- substituted compound, but with 
mixed products, either (1) a mixture of polysubstituted 
nitro compounds which analyse as a di- or tri-nitro­
19
compound, or (2) a mixture of di- and trinitrocoro- 
nenes respectively. The former (1) appears to be, 
perhaps, unlikely on the basis of the infrared 
spectra.
The mixtures, if mixtures they are, cannot be 
easily separated by ordinary recrystallization 
methods. Therefore to effect a possible separation 
some other method must be tried. One method useful 
in many circumstances is that of chromatography. 
Chromatography is based on the principle that .the 
components of a mixture can be separated from one 
another and concentrated into zones by passing the 
mixture through a two-phase system. One of the 
phases acts as a carrier for the mixture and the 
other exerts a differential restraining effect on 
the components. Chromatographic methods may be 
grouped according to phase:- liquid/liquid chroma­
tography, liquid/solid chromatography, gas/liquid 
chromatography; and according to the physical prin­
ciple involved;“adsorption chromatography, partition 
chromatography; or according to some feature of the 
technique:-^-- ion exchange chromatography, paper chrom­
atography, and thin layer chromatography (TLC) . Thin 
layer chromatography is based on a thin film, placed
20
on a glass plate as the stationary phase, and elution 
by a solvent which climbs up the film by capillary 
action. The method can be used for a variety of sep­
arations, e.g. mixtures of isomers, .or mixtures of 
different components with very similar characteristics.
It is a microchromatographic method and can be used 
. when only small quantities of materials are available.
In this method the thin film in many cases is made of
alumina or silica gel. A quantitative^^ and qualita- 
12tive analysis of mixtures of polyphenyls on a thin
layer of-alumina has been described; biphenyl and
the three terphenyls were separated satisfactorily
but a number of quaterphenyls displayed only small
13-15differences in R„ values. The use of BentonesF
15for the separation of isomeric polyphenyls , and for
13 14the separation of aliphatic and aromatic hydrocarbons ' 
with similar boiling points has also been reported.
The aim of this series of experiments was, there­
fore, to attempt chromatographic analysis, and, where 
appropriate, separation of nitro derivatives of coro­
nene, e.g. nitrocoronene, dinitrocoronene, and tri- • 
nitrocoronene, in order to clarify the situation.
21
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DISCUSSION:-
To afford a qualitative separation of nitro deriv­
atives of coronene e.g. nitro- dinitro-, and trinitro- 
coronenes, thin layer chromatography could prove to be
a convenient method. The separation depends upon both
16the layer, and the solvent system employed. In 1970 
some unsuccessful attempts were made in order to obtain 
a good chromatographic analysis of nitrocoronenes on 
acetylated cellulose plates in a solvent system of 
methanol: ether: water. The use of Bentones has been 
successfully applied in gas-chromatography to the sep­
aration of aliphatic and aromatic hydrocarbons with
17similar boiling points , and of isomeric substituted 
18aromatics . The idea of using Bentones in thin layer
19chromatography has been briefly mentioned by Janka ,
but no experimental data has been given. A thin film
20of Bentone-Kieselguhr using toluene as solvent, app­
eared to give a satisfactory separation for the nitro 
derivatives of coronene.
In this work also a mixture of Bentone 38: Kiesel- 
guhr (1:5) in toluene has been used. Bentones swell 
considerably in most organic solvents, and are applied 
as gels in toluene. Due to their hygroscopic character, 
water cannot be used; toluene is commonly used as the
23
solvent. Because Bentone swells so much in toluene 
and subsequently shrinks again when it is dried, the 
ultimate layer thickness cannot be measured accurate­
ly. Thicker plates, however, appear to accept a heav­
ier load of compounds. Bentone 38 adheres to glass 
plates better than Bentone 27.
On viewing the Bentone: Kieselguhr plates con­
taining nitrocoronene and dinitrocoronene, under ultra­
violet light, it can be seen that nitrocoronene gives 
rise to one spot distant from the origin, while di­
nitrocoronene produces two spots, of which the one 
further from the origin has the same value as nitro­
coronene, Fig. 1.
orig in
din itrocoronenen itrocoronene
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The different areas on the plates containing the
21various products were scraped into capillary pipettes , 
and were eluted by a suitable solvent. In this work 
the most convenient solvents were:- toluene in the case 
of plate development; dimethylformamide for the elution 
which leads to solutions for ultraviolet spectroscopic 
analysis; and tetrahydrofuran also for elution, for the 
isolation of samples then subjected to further chromato­
graphic analysis. After spots of these latter solutions 
had been put on to a second plate, the plate was develop­
ed, using toluene as solvent, it was seen that the pro­
duct in the further area, in the case of a sample from 
dinitrocoronene (whose empirical formula was C 12H5Nt>2> 
had the same R^ , value as nitrocoronene. Fig. 2
o r ig in
low er arean itrocoron en e
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Therefore in the case of dinitrocoronene two poss­
ibilities exist, either the dinitrocoronene contains 
some nitrocoronene which cannot be detected by combust­
ing analysis, or there is more than one isomer in the 
dinitrocoronene sample, of which one or more has the 
same characteristics as nitrocoronene, on these chrom­
atographic plates.
A quantitative separation, leading to sufficient 
material for ultraviolet spectroscopic analysis was 
very difficult in the case of dinitrocoronene, and im­
possible in the case of trinitrocoronene.
As it was said previously, the thicker plates app­
ear to accept heavier loads of compound, and after their 
use, as before, areas of the layers were removed into 
capillary tubes, and the adsorbed products were eluted. 
The solutions so obtained were more concentrated, but 
although the ultraviolet spectra were slightly better, 
the solutions were still too dilute for an accurate 
judgment.
However in comparing the ultraviolet spectrum of 
the compound of higher R^ , value, with that of the lower 
Rp value, in the case of analysed dinitrocoronene, with 
that of nitrocoronene, and dinitrocoronene, there is a 
shoulder in the case of dinitrocoronene spectrum at
26
350 my which is not present in the nitrocoronene spec­
trum; the lower R value product spectrum has a shoul­
der at 350 my^while there is nothing in the spectrum 
of the other component at 350 my. In other words the 
resemblance of the higher R^ value product spectrum to 
that of nitrocoronene (described in the experimental 
section) may be enough to confirm the idea that the 
product having the higher value could only be ni­
trocoronene. Perhaps the use of a column of Bentone/ 
Kieselguhr in toluene might be considered. In the 
case of the attempted chromatographic analysis of the 
trinitrocoronene sample, unfortunately the low solu­
bility of the material in the solvent used, did not 
permit a successful separation; one observation that 
can be reported is that there were three areas on the 
chromatographic plates, after developing in toluene. 
The farthest area from the origin seemed to have the
same R^ value as nitrocoronene; and the intermediate 
F
area had the same R^ value as dinitrocoronene. Thus 
perhaps the possibility exists that, the trinitrocoro­
nene sample contains some nitro-, and dinitro- coro- 
nenes which cannot be detected by combustion analysis, 
but can be detected on the chromatographic plates.
If a chromatographic plate is heavily loaded (e.g. 
experimental Figs. 4 and 5), in the case of dinitro-
27
coronene, due to its low solubility, the solvent on 
developing can carry the most soluble component (ni­
trocoronene) to its appropriate place; but it cannot 
carry all of the component which only is feebly sol­
uble. Therefore one observes severe streaking.
A
■.origin
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Fig. 3 shows the development of dinitrocoronene 
on a chromatographic plate which is heavily loaded. 
The farthest area (see experimental area no. 7) has 
the most solubility; therefore it has been carried 
easily to the top of the plate; but the lower area 
has been carried partly to the right value by the 
solvent; the rest has stayed behind. Also area no. 9 
in experimental Fig. 4 is only some of area no. 7 
which has been carried further up by the solvent.
28
Conclusion
An investigation into the separation of nitro deriva­
tives of coronene e.g. nitro-, dinitro-, and.trinitro- 
coronenes, has been carried out. By means of thin 
layer chromatography (TLC) in which the layer was 
made of Bentone38/ Kieselguhr (1:5), and using tol­
uene as the solvent, some separation is possible.
The results showed that the nitrocoronene samples 
were those of a reasonably pure compound, contain­
ing only one component. The dinitrocoronene samp­
les on analysis exhibited two components on the 
chromatographic plate, of which the one having the 
higher value, appeared to be nitrocoronene. In 
the case of trinitrocoronene samples their feeble 
solubility in the solvent used permitted only part­
ial analysis. These broad areas can be distinguish­
ed on the chromatographic plate after development 
with toluene. The one with the highest value 
behaved like nitrocoronene, and the intermediate 
area behaved like dinitrocoronene. Much material 
remained very near the origin. Further analysis of 
trinitrocoronene samples, because of their poor sol­
ubility was not attempted.
29
EXPERIMENTAL
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EXPERIMENTAL
The plates were prepared as follows:
Bentone 38 (2.G>g.) and Kieselguhr (lO.og.) were added 
to toluene (50 ml.); the suspension, after being 
shaken thoroughly was poured carefully on to some glass 
plates. The plates were air dried at room temperature, 
and were then pre-washed in a tank of toluene for approx­
imately 16hr. After removal, they were allowed once 
again to dry in air.
Saturated benzene solutions of coronene, nitrocoro­
nene, dinitrocoronene, and trinitrocoronene were made by 
placing each compound (10 mg.) in benzene (2 ml.).
One plate, was taken, and marked at one end in four 
places. Fifteen drops of the saturated benzene solution 
of coronene prepared above, were placed on the first mark. 
Similarly fifteen drops for the other three solutions of 
nitrocoronene, dinitrocoronene, and trinitrocoronene, 
respectively, were placed on the other three marks. The 
plate'was then placed in a tank containing toluene as the 
mobile phase. When the solvent front had reached the top 
of the plate, it was taken out, dried, marked and viewed 
under ultraviolet light. Nitrocoronene produced a very 
clear spot, distant from the origin? dinitrocoronene pro­
duced two spots; trinitrocoronene produced three spots, 
of which the one most distant from the origin corresponded
31
to that of nitrocoronene. The fact that dinitrocoronene 
could be separated into two fractions by thin layer 
chromatography, suggested that it would be worthwhile to 
attempt to carry out this separation on a preparative 
scale.
An attempt at a separation on a larger scale was 
made. Four more plates were taken, one for each nitro 
derivative solution, prepared and one as a blank. A 
series of drops were placed in a straight line across 
the bottom of each plate. At each point along the line, 
three drops of solution were placed in the case of nitro­
coronene solution, and five drops in the case of the 
other two solutions. The plates were dipped into toluene. 
When the solvent front had reached the top of the plates, 
these were taken out, dried, viewed under ultraviolet 
light, and marked. On the nitrocoronene plate there was 
a large streak, distant from the origin, which was thought 
to be nitrocoronene. On the plate of the dinitrocoronene 
sample there were three streaks which were marked as a, b, 
and c. On the trinitrocoronene plate, there were also 
three streaks; they were also named a, b, and c.
EXTRACTION FROM THE PLATES
21A simple device , a capillary pipette approximately
was
20 cm. long tamped with glass wooJLAprepared (see diagram) .
By use of a vacuum tube, each "spot", was then scraped 
into separate capillary tubes, and the end of each tube 
was then cut. Into each tube was poured dimethylform- 
amide (0.4 ml.) and they were put aside until all of 
the solvent had gone through into the small sample 
tubes below. The dimethylformamide solutions were 
collected in order to take their ultraviolet spectra.
A
v
A
&
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From the nitrocoronene plate solution nitrocoro­
nene was recovered and identified from its ultravio-•. 
let spectrum. In the case of the dinitrocoronene 
plate although the solution was very dilute, from the 
b area an ultraviolet spectrum was'obtained and it 
suggested the presence of dinitrocoronene. In the 
case of the trinitrocoronene experiment the solutions 
were too dilute for ultraviolet spectroscopic analy­
sis.
Comparison of dinitrocoronene sample prepared by H.F.
3
with that prepared by Akhtar
To compare the two samples, mine and that prepared by 
3
Akhtar , each compound (10 mg) was placed in benzene 
(7 ml) to give a saturated solution. For each com­
pound three chromatographic plates were prepared us­
ing Bentone 38, and Kieselguhr (1:5) by the method 
previously described. Ten streaks of the solutions
were applied in a line across the plates, each streak 
-2used 5 x 10 ml of solution, i.e. 0.5 ml in all be­
ing supplied in each case. The plates were marked
III II, III, H , III H for H.F. 1 s samples, and III A, a b c a
III^A and IIIcA for Akhtar1s samples. All plates 
.were allowed to stand in toluene overnight. The 
plates were then removed, dried, viewed under ultra­
violet light, and marked. There were three areas on
34
each plate as well as the original one. It was deci­
ded to examine those areas containing the material 
having the highest value, and the intermediate area. 
The marked areas were scraped from the plates into the 
capillary pipettes. Dimethylformamide (0.5 ml) was 
then poured into each tube and the solutions were coll­
ected for the ultraviolet spectroscopy. Appropriate 
samples were combined.
Sample I III^ farthest area/ sample II III^ inter­
mediate area. Sample III III^ farthest area; sample 
IV III^ intermediate area. Considering the ultra­
violet spectra of original solutions of nitrocoronene 
and dinitrocoronene in dimethylformamide, the nitrocoro­
nene spectrum exhibits strong absorption at 302 my; 
and shoulders at about 317 my, 335 my and 3 95 my.
Dinitrocoronene exhibits strong absorption at 
302 my, and shoulders at about 320 my and 350 my.
Samples I and III exhibit very weak absorption at 
about 300 my and 325 my; and samples II and IV ex­
hibit very weak absorption at 304 my and 350 my.
Five plates having a thicker stationary phase 
were prepared and the dinitrocoronene solutions 
were applied as a streak across them. The total 
volume applied to each plate was 0.5 ml. The plates
35
were developed as above. Subsequently when they were 
viewed under ultraviolet light each plate had a sharp 
yellow- line near to the origin, and a very pale yell­
ow area above it. It appeared that the plates had not 
developed properly. This may have been caused by the 
loss of the lower end of the stationary phase when the 
plates were placed in the tank. In this case the mo­
bile phase could not move on the plates properly. A 
second attempt was therefore made. Four plates were 
prepared as above using Akhtar!s sample; 0.75 ml of 
the saturated solution were- applied to each plate.
The plates were then placed in the developing tank, 
the stationery phase being supported by a piece of 
glass.
r
After developing and drying the plates, they were 
viewed under ultraviolet light. There were two
36
bright areas on each plate.
V The area nearer to the origin. The spectrum ex­
hibited a reasonably strong absorption at 303 my; and 
a shoulder at about 327 my and 350 my. (Similar to 
the dinitrocoronene spectrum).
VI The area distant from the origin. The spectrum 
exhibited good absorption at 303 my, a shoulder at 
about 335 my and a very small shoulder at 398 my (sim­
ilar to the nitrocoronene spectrum).
Another attempt was made to fractionate a sample 
of dinitrocoronene. A saturated solution of dinitro­
coronene in tetrahydrofuran was applied in a straight 
line on five plates (0.8 ml on each). After evapora­
ting off the solvent, the plates were developed in tol­
uene. After the solvent front had reached the top of 
the plates, they were taken out, air dried at room tem­
perature, and viewed under ultraviolet light, Fig. 1.
37
In order to get a further separation these plates were 
redeveloped in toluene. Having dried the redeveloped 
plates, they were viewed under ultraviolet light, Fig. 
2 .
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The plates were marked as in Fig. 2 and the different 
areas were separated by removing some of the stationery 
phase between them.
In order to concentrate the materials, these plates 
were then turned through 90° and developed, this time in 
tetrahydrofuran.
39
A
After the solvent had carried the compounds to the top 
of the plates, they were taken out, air dried, viewed 
under ultraviolet light and each area was marked and 
named, Fig. 2A.
IIIAIV
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Each area was then scraped into capillary tubes, as 
described previously, and eluted with tetrahydrofuran. 
These solutions were collected, named, and spots put
4 o
on a plate; also two spots of dinitrocoronene solu­
tion in tetrahydrofuran (C^) and nitrocoronene sol­
ution in tetrahydrofuran (0 -^) were put on the plate. 
The plates were then developed in toluene in order to 
distinguish between the spots and to see if there was 
a difference between the areas which had travelled 
different distances from the origin (See Fig. 2 and 
2A above). After the toluene had reached the top of 
the plate, it was taken out, air dried and viewed 
under ultraviolet light. On inspection it was con­
cluded that during the second development in toluene 
the different areas overlapped (Fig. 3).
origin
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In a further experiment, a saturated solution of di­
nitrocoronene in tetrahydrofuran was prepared. It was
applied as a streak on four plates (2 x 0.4 ml;
2 x 0.8 ml). The plates were all developed in tol­
uene. They were then taken out, dried, viewed under 
ultraviolet light, and marked. Fig. 4 shows the 
development of the lightly loaded plates.
F ig  - 4
Fig. 5 shows .the development on heavier loaded plates.
k2
Pig*. 5
These four plates were turned through 90°, and were 
developed in tetrahydrofuran, after barriers had been 
made between each of the two areas by removing the 
layer from the plates. After the solvent front had 
reached the top of the plates, they were taken out, 
air dried, viewed under ultraviolet light, and mark­
ed. The marked areas were then collected into cap­
illary pipettes and eluted with tetrahydrofuran.
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The collected solutions were applied as spots on a plate. 
The plate was then developed in toluene. After removal 
the plate was air dried, and viewed under ultraviolet 
light, Fig. 6 . 0 - original nitrocoronene
5A 5B
F ig  <6
Spot no. 7 has a similar R^ , value to that of nitrocoro­
nene; spot no. 9 was very faint, indicating that not 
much fluorescent material was eluted from that origin. 
Spots 5A, 5B and 5 appear to be like the major compon­
ents of dinitrocoronene. These findings indicate that 
the chromatographic procedure has separated two compo­
nents of dinitrocoronene. One of these (no. 7) may be 
nitrocoronene.
REFERENCES
^5
1) I. Akhtar, Ph.D. Thesis, University of Surrey,
1971, pp. 65-80.
2) A. Zinke, F. Hanus, and 0. Ferrari, Monash.,
1948, 78, 343.
3) Reference (1) p.99.
4) Reference (1) p.101.
5) L. Kumar, and L.E. Sutton, J.Chem.Soc. 1951,
2807.
6) 0. Fuchs, Z.Physik.Chem., 1930, 14B, 339.
7) Reference (1) p.68.
8) Reference (1) p.40.
9) Reference (1) p.78.
10) Reference (1) p.80.
11) F. Geiss, H. Schmidt, F.J. Ritter, and W.M. Weimar,
J.Chromatog., 1963, 12, 469.
12) F.J. Ritter, P. Canonne, and F. Geiss, Z .Anal.Chem.,
1964, 205, 313.
13) Principle of Adsorption Chromatography, by Lloyd 
R. Snyder Pub. (1968) by E. Arnold, 171.
14) F.J. Ritter, G.M. Meyer, and F. Geiss, J.Chromatog.,
1965, 19, 304.
15) A.V. Kieseler, N.P. Lebedeva, 1.1. Frolov, and 
Y.A.I. Yashin, Chromatographia, 1972, 5, 341.
16) M .T . Booth, Final Year Project, University of Surrey, 
1971, pp.5-19, 17.
17) D. White, and C.T. Gov/an, Trans .Faraday Soc., 1958, 
54, 557.
k6
18) J.V. Mortimer, and P.L. Gant, Nature, 1963, 197 , 
790.
19) J. Janka, Nature, 1962, 195, 696.
20) B. Blyth, Final Year Project, University of Surrey, 
1972, pp.15-21.
21) Monte J. Levitt, Chromatographia, 1971, 4_, 75.
zi-7
CHAPTER II
SOME REACTIONS OF CORONENEQUINONE 
AND RELATED COMPOUNDS
INTRODUCTION
INTRODUCTION
Coronene(I), ^24^12' a -^so termed hexabenzoben- 
zene, was first synthesized in 1932 by Meyer'*', The 
pale yellow needles of coronene have m.p. 438-440° , 
and a density of l.S??''.
4The major sources of coronene are coal and pet­
roleum^; it is found in appreciable quantities in some
4
coal-tar fractions , among the hydrogenation products
5
of coal , and among the by-products of the petroleum
industry. It has also been found in a number of other
things in small quantities, together with many other
7
hydrocarbons: in flue gasses ; in the air of indust-
8—11 12 rial towns; in exhaust gasses' ; in gold mines'
dust‘d; in roasted coffee"*"^, and malt coffee^. Small
amounts of coronene have been found in some vegetables
5 0
e.g. cabbages, spinach, leeks; it.has been found in tob-
17 18 19acco , and tobacco smoke ' ; in bread, flour, and
20 21 22 23grain ; in olive oil , and coconut oil ; in fossils ;
and it has been recovered, also in small quantities from
24
the fresh penduncles of goose barnacles . The yellow 
crystals of coronene are feebly soluble in most common 
solvents. It is more soluble in xylene, chlorobenzene, 
benzene, nitrobenzene, and dimethylformamide; it can be 
recrystallized from xylene and•from dimethylformamide, 
the latter giving brown crystals.
THE SYNTHESIS OF CORONENE
Scholl and Meyer‘S, synthesized coronene for the 
first time, with anthraguinone-1, 5-d.icarbonylchloride, 
and m-xylene as starting materials:
CHo
CH H
A1CL
©NO
O  Cl
m-xylene
Aik. » KMnQ4
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A. second successful attempt at the synthesis.of
2coronene was made in 1940 by Newman , starting with 7■ 
methyl-l-tetralone:
H o  C
A1 -  H g  
C0 H t- O H
HO' OH A c  OHH eat
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?5Baker, et. al. “ , in 1951, reported two syntheses 
of coronene, one from g~xylylene dibromide, and the 
other from 2,7-dimethylnaphthalene.
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ry r
Clar and Zander reported 'a simpler method in 
1957, using perylene and maleic anhydride:
-V
HC
HC
■CO
-CO
•CO
C h i  o r a n i l
S o d a  l i m e  s...      -p
3 5 0 “
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SOME ASPECTS OF CORONENE CHEMISTRY:
A literature survey shows that although a great
amount of information has been published about the
3 27physical properties of coronene ' , relatively few
reports are available about derivatives of coronene.
While some information is available about the 
preparation and properties of some mono-substituted 
coronene derivatives, these having been prepared by 
electrophilic substitution reactions of coronene, 
little information is available about poly—substitut­
ed coronenes and the orientation of the contained sub­
stituents.
2 8Zinke, et. al. have reported the nitration of 
coronene with nitric acid, d, 1.2 and d, 1.4 to give 
nitrocoronene(II) and dinitrocoronene(III), respect­
ively. In later work concerning electrophilic sub­
stitution reactions of coronene and its derivatives,
29Akhtar , reported the nitration of coronene, to give 
(II), (III), trinitrocoronene(IV), and hexanitrocoro- 
nene(V).
56
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Cm
HNQ^ ,(d, \.&Q 
room  temp.
III
IINO 3 (rl) i - tj-r) H
tem p;
(NO;,};,
V (NO<j)q
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It was of interest to find information that could 
lead to the orientation of the nitro groups in these 
nitro-coronenes, (III), (IV) , and (V) have, respect­
ively, 9,. 18, and 90, theoretically possible isomers .
31Akhtar also reported the reduction of (II), (III),
and (IV) with phenylhydrazine to the corresponding
amines; acetylations of these products led to N-acetyl-
aminocoronene(VI), bis-(acetylamino)- (VII), and tris-
(acetylamino)- (VIII) coronenes, and on further refluxing
with acetic anhydride he obtained N,N-diacetylamino~
coronene(IX), bis-(diacetylamino)coronene(X), and tris-
30(diacetylamino)coronene (XI).
NHAe
VI
II IX
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These tertiary amides were readily soluble in comm­
on solvents, and because of their great solubilities 
Akhtar was able to obtain their n.m.r. spectra, and the 
dipole moments of(ix)and ^XjL This information together 
with an interpretation of the infrared spectra of the 
corresponding nitro derivatives and taking into account 
the electronic effects of the nitro group, he argued
59
that perhaps the dinitro compound is 1,5-dinitrocoro- 
nene, and that the trinitro compound is 2,3,7-trinitro- 
coronene.
Later Qureshi also tried to prepare soluble coro-
31nene derivatives. He first prepared acetylcoronene ,
and he then tried nitration of this product which gave
31a dinitro-, and a pentanitro-acetylcoronene- .
Formylation of coronenes by the method of Buu~Hoi, 
3 2et. al. gave him a coronaldehyde; from the nitration 
of this product he obtained a pentanitro- derivative. 
These nitro derivatives were not very soluble in low 
boiling solvents. Interaction between coronaldehyde 
and diethylmalonate33' in the presence of pyridine gave 
diethyl coronylidenemalonate (XII) which was markedly 
soluble in chloroform. This, on nitration, gave a di­
nitro derivative(xiIIyfrom which it was not possible to 
obtain an n.m.r. spectrum. It was also not possible to 
prepare a mono-nitro derivative.
6 o
yCOOC^Hq 
HC = C \
Y COOC^Hq
HC=C
/COOC qK q
nCOOC2H 5
r(NOg)s
c o r o n a ld eh y d e - XIII
The preparation and nitration of cyanocoronene 
was studied.
By successive formylation and reduction procedures 
he was able to prepare coronaldehyde, methylcoronene, 
methylcoronaldehyde (and its condensation product (XIV) 
with diethylmalonate), dimethylcoronene,. dimethylcoro- 
naldehyde (and its condensation product (XV) with di­
ethyl malonate), and trimethylcoronene.
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^COOCgjH 
H 9”C XCOOCoH;
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m eth y l coronaldehyde
XIV
HO
d ieth y lm alon ate
HC=C
^COOCgHQ
'''COOCijHg
(CHg)a
dim ethyicoronaldehyde XV
The n.m.r. spectra of (XIV) and (XV) suggested to 
him that he had prepared a series of mixtures. Although 
he made some progress into the problem of the hexa-sub- 
stituted coronene he was not able to prepare monbnitro 
derivatives, and he made little progress concerning the 
orientation of substituents in the methylcoronenes,
6 2
except that he suggested that successive substitutions 
occurred in different peripheral rings.
It was considered to be of interest to further the 
study of coronene chemistry along these lines:
a) An investigation of the di~ and tri-nitrocoronenes 
prepared by Akhtar to see whether or not they were com­
pounds or mixtures,
b) Attempts to prepare monohalogenocoronenes and to 
subject these to nitration processes,
c) To study the chemistry of coronenequinone and 
nitrocoronenequinone in the hope of preparing soluble 
derivatives e.g., by reductive acetylation, suitable 
for n.m.r. study, and perhaps to subject nitrocoronen­
equinone to degradation processes and thence to estab­
lish the structure for knowing the structure of the 
fragments.
6 3
DISCUSSION
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DISCUSSION
THE NITRATION OF CORONENE:
29
Akhtar reported the mononitration of coronene by 
shaking a suspension of powdered coronene in carbon tet­
rachloride with a sample of nitric acid of d, 1.36. An 
attempt was made in this manner to effect the nitration 
of coronene, but the analysis of the product showed that 
it consisted of a mixture of nitrocoronene(II) and poly- 
nitrocoronenes. The experiment was repeated using sam­
ples of nitric acid with different densities. The puri­
fication of the product was carried out by Soxh.cJ.et ex­
traction of the crude product, mixed with neutral alum­
ina (1:40, w/w), with benzene; the product isolated from 
the extract was recrystallized from dimethylformamide. 
The material obtained by use of nitric acid of d, 1.26
furnished pure nitrocoronene as fine, long, orange-col-
o 29oured crystals in 80% yield, and m.p. 375-77 ? Akhtar 
reported m.p. 390-92°. The infrared spectrum of the pro­
duct (Fig. 2) compared with that of the starting material 
(Fig. 1), had absorption at 1515 and 1335 cm ^ due to 
the . symmetrical and asymmetrical stretching vibration of
the nitro group? at 809 cm ^ a strong band associated
42with the C-N mode of aromatic nitro compounds is obser­
ved. The absorption at 850 cm ^ is attributed to vibra-
10 
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tions associated with coupled pairs of C-H bands around 
the coronene nucleus^, as in coronene, but here appar­
ently in a lower-intensity because of the presence of a 
substituent; instead of six pairs of coupled hydrogen 
atoms, as in coronene, here there are only five pairs..
Dinitrocoronene (III) and trinitrocoronene(IV) were 
also obtained, using a sample of nitric acid of d, 1.42; 
dinitrocoronene was obtained by treating coronene, sus­
pended in carbon tetrachloride, with- nitric acid (d, 
1.42) at room temperature, while in the case of tri­
nitrocoronene, the reagents were heated under reflux 
(described by Zinke, et. a l . ^  for the preparation of 
dinitrocoronene). Dinitrocoronene was purified, by 
SoxhoJ.et extraction, while mixed with neutral alumina 
(Is 1, w/w), with o-dichlorobenzene; recrystallization 
from nitrobenzene furnished the pure compound. Trinit­
rocoronene was also purified by recrystallization from 
nitrobenzene.
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The infrared absorption in the case of dinitro­
coronene (III) (Fig. 3),. showed a broader absorption at
900 cm Absorption at 850 cm ^ has decreased while
-1absorption at 810 cm , associated to the C-N mode of
aromatic nitro compounds, has increased. In the case
of trinitrocoronene(IV) (Fig. 4) the absorption at 850 
-1cm has considerably decreased suggesting that the three 
nitro substituents are attached to three different per­
ipheral rings; the absorption at 810 cm ^ is more intense 
than before.
THE HALOGENATION OF CORONENE
There are few reports about halogenocoronenes in 
the literature. It was of interest to attempt the pre­
paration of monohalogenocoronenes, and to subject them
2 8to nitration studies. Zinke, et. al. have reported a 
preparation of dibromocoronene and tetrabromocoronene, 
by treating coronene with bromine in acetic acid at room 
temperature; later A khtar^ reported the dibromination of 
coronene in S-tetrachloroethane by heating the reagents
41
on a steam bath. The preparation of pentachlorocoronene 
has been mentioned in the literature.
Attempts were made to effect the halogenation of
coronene through mercuration.
Hg(0AC)9 x~
R ------- ^  RHgOAC — ^  Rx
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A suspension of coronene and mercuric acetate in acetic
reflux, with solutions of bromine in acetic acid. In 
the first two cases the product was largely unchanged 
from the starting material, and in the third experiment 
the infrared spectrum indicated the presence of both coro­
nene and dibromocoronene. An attempt was made to iodin- 
ate coronene via mercuration in the presence of perchlor­
ic acid; the product was largely unreacted coronene; in a 
further experiment, the attempted mercuration of coronene, 
it was apparent that the reaction did not take place.
Although these methods proved to be unsuccessful in
these cases, they have proved successful in some cases,
45e.g. Walker and co-workers have reported that grieso- 
fulvin did not react with bromine in-acetic acid. In 
the presence of mercuric acetate, however, instantaneous 
absorption of bromine occured. Further, with some aro­
matic hydrocarbons the rate of mercuration in the pre­
sence of perchloric acid is much higher than in its ab- 
46sence
. ;Hg(OAC)2 + HC104 ^ = f  Hg (OAC)+ ClC>4~ + HOAC 
e.g. in the case of benzene
acid was treated, at room temperature, at 50°, and under
HPh Hg0AC*Cl04 *'*C~'ClQ+ c i o4
Ph Hg'fCl04~ + KOAC.
7 0
Dibromocoronene was successfully prepared. Coronene in 
S-tetrachloroethane^, treated with the calculated amount 
of bromine, gave dibromocoronene. The crude product on 
recrystallization from dimethylformamide, furnished fine, 
long, light yellow crystals of dibromocoronene(XVI) (60% 
yield) of m.p. 394-8° (lit.^ m .p. 396-400°).
(Bt ).
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OXIDATION OF CORONENE:
The oxidation of coronene (I), in nitrobenzene and
acetic acid, using sodium dichromate, as described by 
3 6Zinke , produced coronene-1,2-quinone which on re­
crystallization from nitrobenzene furnished pure black 
needles of coronene-1,2-quinone(XVII), which decomposed 
at 482-6°. Zinke^ reported its decompn.> 460°. It 
exhibited strong absorption at 1665 cm ^ indicating the 
presence of the carbonyl group. The quinone, in nitro­
benzene and acetic acid, under reflux, on reaction with 
o-phenylenediamine readily gave the phenazine (XVIII) of 
m.p. 354-6° (lit.36 m.p. 362°).
71
XVII
XVIII
Coronene-1,2-quinone on reaction with some derivatives of 
o~phenylenediamine, e.g. 4,5-dichloro-o-phenylenediamine, 
and 4,5-diamino-o-xylene in a manner similar to that de­
scribed above, produced the appropriate phenazines, i.e., 
respectively, 11,12-dichlorobenzo ^ 6, 7*]perylo £l, 12-abc') 
phenazine (XIX) and 11,12-dimethylbenzo(^6 ,7] perylo^l, 12-abc) 
phenazine (XX).
xx; y 1 ll1 M
^  1
XVII
O
X I X X X
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Product (XIX), prepared in 90% yield, fine, red-plum 
crystals had m.p. 483-5°. Product (XX) was also pre­
pared in good yield and had m.p. 401-3°. When coro- 
nene-1,2-quinone (XVII), suspended in boiling chloro- 
benzene, was treated with ethylenediamine, 10,11-di- 
h y d r o b e n z o 6 , 7J perylo fl, 12~fglij quinoxaline (XXI) was 
obtained (20%) m.p. 301-4° (decomp.)
o
o
XV II  X X I
THE INFRARED SPECTRA OF THE PHENAZINES AND THE QUINOX- 
ALINE
The three phenazine derivatives, (XVIII), (XIX), 
and (XX) all had strong absorption at 845 cm ^ indic­
ating the presence of the 5 pairs of coupled adjacent
hydrogen atoms around the coronene nucleus. They all
-1had strong absorption between 1085-1105 cm perhaps 
due to a C-N stretching vibration. They also had ab­
sorption at 1605-1615 cm ^ due to the carbon-nitrogen 
double bond stretch4^. The product (XXI), a quinoxal- 
ine, also had a strong absorption at 850 cm ^ similar 
to that of the compounds described above, and it also
73
had sharp absorption at 1093 cm \  and weak absorp­
tion at 1610 cm \  In reference spectra of similar
compounds, e.g. dibenzo[fh)quinoxaline, and quinoxal- 
48ine itself , one can observe the presence of some sim­
ilar absorptions at 1015-1040 cm The two reference
spectra also exhibit weak absorption between 1500-1600 
cm These compounds - the phenazines and the quinox- 
aline - had feeble solubility in a wide range of solv­
ents; it was not possible to obtain their n.m.r. spec­
tra .
THE OXIDATION OF NITROCORONENE AND DIBROMOCORONENE
Nitrocoronene(II), like coronene, on heating with 
sodium dichromate in acetic acid produced a quinone, 
which on recrystallization from nitrobenzene was obtain­
ed as black-brown needles of nitrocoronenequinone(XXII), 
decomp. >  373° (lit.^ reports that the compound decom­
poses 370°) .
It was of interest to establish the orientation of 
this compound. Oxidation of coronenequinone gives a di-
carboxylic acid, decarboxylation of which gives 6,7- 
38benzperylene . Similar considerations might apply to 
nitrocoronenequinone; degradation to compounds of known 
structure might lead to the establishment of the struc­
ture of the nitrocoronenequinone.
74
The infrared spectrum of (XXII) indicated the.pre­
sence of the carbonyl group (1665 cm and the nitro 
group (1550, 1345, 805 cm )^ . The presence of the coup­
led pairs of adjacent hydrogen atoms was also apparent 
(850 cm )^ . The product (XXII), on reaction with o- 
phenylenediamine, gave a phenazine derivative, nitro- 
benzo perylo ,12-abcJphenazine (XXIII) with m.p.
338-40° (lit.^ m.p. 338-40°).
Two attempts were made to prepare phenazines by con­
densing compound (XXII) with (i) 4,5-dichloro-o-pheny-
lenediamine, and (ii) with 4,5-diamino-o-xylene, but 
the attempted purification of the products failed. These 
two products had respectively m.p. 369-71°, and 314-17°. 
The infrared spectra of the three phenazines above ex­
hibited absorption associated with the coupled pairs of
hydrogen atoms on adjacent carbon atoms (850 cm ^), and
-1the nitro group (805 cm ) . They also had wealc absorp-
-1tion between 108 9-1105 cm 
stretching.
associated with the C-N
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Attempts were made to oxidize dibromocoronene in 
the same manner as coronene, by reaction with sodium 
dichromate in acetic acid. The product, black needles 
of m.p. 493-6° exhibited strong absorption at 1665 cm  ^
indicating the presence of the carbonyl group. It had 
analytical figures close to the calculated figures. 
Attempts were made to effect the interaction between 
dibromocoronenequinone and o-phenylenediamine, 4,5-di- 
amino-o-xylene, and 4,5-dichloro~o~phenylenediamine, but 
no pure products could be obtained after recrystalliza­
tion. Their analyses suggested that the products, per­
haps, contained some monobromo derivatives. The three 
products had respectively, m.p. 327-32°; 267-70°; and 
291-5°. The three products had infrared absorption, 
relatively weak, at 845 cm The absorption at 1085-
1105 cm ^ was also apparent. The absorption near 1600 
cm ^ was noticed.
1.12-BENZPERYLENE-6,7-DICARBOXYLIC ACID
Coronene-1,2-quinone (XVII) on base-catalysed oxi­
dation using 30% aqueous hydrogen peroxide in aqueous 
potassium hydroxide solution, and dioxane, slowly gave
1.12-benzperylene-6,7-dicarboxylic acid as the dipot­
assium salt. Acidification with mineral acid gave the
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dicarboxylic acid (XXIV), as a yellow precipitate.
This precipitate after filtration and usual working
up, on recrystallization from nitrobenzene furnished
pure l,12-benzperylene-6,7-dicarboxylic anhydride
o 38
(XXV) as yellow-green crystals, of m.p. 342-4 3 , Zinke
reported m.p. 330-33°. The infrared spectrum of (XXV)
-1 -1exhibited absorption at 1750 cm and 1720 cm in­
dicating that it was an acid anhydride. The yield was 
low.
■CO OH Qtygfc. 
CO OH . ' *
X X I VXVII
M7
XXVI
o o
Zinke also reported that zinc dust distillation of 
(XXIV), gave a product, with green fluorescence which 
sublimed at 200-220°, at low pressure (12mm) in a stream
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of carbon dioxide. This was benzperylene (XXVI).
An attempt was made to oxidize nitrocoronene-1,2- 
quinone to the nitro-1,12-benzperylene-6,7-dicarboxylic 
acid in a manner similar to that described above; it 
was not possible to prepare a pure product. That which 
was obtained was in low yield.
1,2-DIACET0XYC0R0NENE
The reductive acetylation of coronene-1,2-quinone 
(XVII) may be achieved by heating it with zinc dust in 
boiling acetic anhydride. The reaction mixture slowly 
changed its colour from almost black to a yellow colour. 
After recovering the crude product from the cooled re­
action mixture it was decolourized (using charcoal), 
and recrystallized from acetic anhydride to give bright 
yellow-green crystals of 1,2-diacetoxycoronene (XXVII)
■ in good yield (56%); it had m.p. 291-2° . (lit.^  m.p. 
292°) and exhibited strong absorption at. 1770 cm ^ and 
850 cm
O C OCH3
O C O C H
zinc dust
XVII XXVII
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The product was not sufficiently soluble in common sol­
vents t o ..enable the' n.m.r. spectrum to be obtained.
a ) THE a t t e m p t e d  PREPARATION OF 1/2-PIHYDROXYCORONENE
Some attempts were made to effect the hydrolysis 
of the diester (XXVII). '
i) A base-catalysed hydrolysis was firstly tried, 
according to the equation:
R C02R ‘ + Na O H  ) R C02Na + R'OH
A mixture of the diester (XXVII) with 10% aqueous sod­
ium hydroxide was stirred and heated under reflux. The 
infrared spectrum of the final product indicated that it 
was a mixture of the diester and coronenequinone (XVII).
ii) The acid catalysed hydrolysis of the diester was 
also attempted.
0 H+< OH OH R 1
// 1 1 + /R-C + Hn0  » R-C-ORV >R~C~0<f
\ 2 <=— —  I + <------  I v
O R 1 H-0 H OH H
/-OH 0
\ ft ,
R ’OH + R-C+X -----  ^ R'OH + R-C ju\ <  \ +
OH OH
The diester (XXVII) after being with aqueous hydrochlor­
ic acid for several hours, firstly at room temperature 
and later under reflux, was largely unchanged.
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iii) The cleavage of the diester using lithium alum­
inium hydride was considered.
0 LiALH^
CH3COR — -—  HOR + CH3CH2OH
40This method does give a good yield in some cases
i
Ac O OAc HO 'OH
The experiment was first attempted in ether solution, 
and then in tetrahydrofuran 40°, but in both cases no. 
reaction occured. In refluxing tetrahydrofuran a pro­
duct which was sensitive to moisture was obtained. It 
quickly changed its colour from yellow to black in air. 
It could not be purified.
b) THE ATTEMPTED NITRATION OF 1,2~DIACET0XYC0R0NENE
Two attempts were made to effect the nitration of 
(XXVII); one with acetyl nitrate, stirring at room tem­
perature, which gave an unchanged product, and one using 
fuming nitric acid and vigorous stirring at room temp­
erature which gave a dark red product. This could not 
be purified and gave analytical figures close to the 
empirical formula of Cf-I^NO^
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THE ATTEMPTED REDUCTIVE ACETYLATION OF NITROCORONENE- 
QUINONE
Interaction between nitrocoronenequinone(XXII), acetic 
anhydride and zinc dust, under reflux, gave a reaction 
product of a brown-green colour of m.p. 181-9° (decomp.). 
This product was treated with mesitylene; four components 
A, B, C, and D, were obtained (see experimental table, E122) 
Crop (D) was insoluble in mesitylene. The first crop that 
crystallized from the solution was crop (A). When the (A) 
mother liquors were concentrated, and then cooled, crop (B) 
was obtained. Finally when to (B) mother liquors light 
petroleum (b.p. 40-60°) was added, a yellow precipitate, 
crop (C), separated. The infrared spectra of crop (A) 
and (D) were broadly similar; those of crop (C) and (B) 
were also similar. The infrared spectra of (A) and (D)
Fig. 5 fraction (A)"J exhibited the presence of the NH 
group (3230 cm ^); absorption at 1770 cm ^ , similar to 
that exhibited by 1,2-diacetoxycoronene(XXVII), was due 
to the presence of the O.^.CH^ group^. The absorption 
at 1650 cm ^ indicated the presence of the -NII.^.CH^ 
group . The absorption at 1340 cm ^ and 1520 cm ** due 
to the symmetric and asymmetric stretching of the nitro 
group were missing. This analysis suggested that (A) and 
(D) largely consisted of 1,2-diacetoxy-N-acetylaminocoro-
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-nene(XXVIII); the analytical figures of these two crops 
suggested that they were not pure compounds. Attempts 
were made to effect their purification. Crop (A) was 
recrystallized from n-butanol to give a dark green solid 
with m.p. 251-“4° (decomp.). It had analytical figures 
close to those required by 1,2-diacetoxy~N-acetylamino- 
coronene (XXVII) . (Found, C, 78.4; H, 3.85; N, 3.2., C3qH19N05 
requires C, 76.1; H, 4.0; N, 2.95%). In a second attempt, 
product (A) was extracted with hot xylene in a Soxhlet 
extractor; the extracted material was recrystallized from 
toluene; a light brown solid in low yield was obtained; it 
had m.p. 230-32°.
Products (B) and (C) also appeared to be broadly similar. 
Their infrared spectra h - 6 fraction (C)J exhibited ab­
sorption at 1770 cm (Similar to that exhibited by 1,2-
diacetoxycoronene and products (A) and .(D) above). The 
absorption at 1650 cm,'*' had disappeared, and absorption at 
1710 cm ^ suggested the presence of N,N-diacetylamino 
group . As with crops (A) and (D) the absorptions at 
1340 and 1520 cm ^ (due to symmetric and asymmetric stretch­
ing of the nitro group) were absent. The absorption at 
-11660 cm due to the quinone structure of both coronene- 
quinone and nitrocoronenequinone was also absent. On this 
evidence one may suggest that these two crops, (B) and (C), 
contained mainly 1,2-diacetoxy-N,N-diacetylaminocoronene
10
0
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(XXIX)» Several attempts were made to effect the puri­
fication of crop (C) . It was recrystallized from a 
mixed solvent of benzene-light petroleum (b.p. 80-100°) 
to give a dark brown crystalline solid in low yield and 
analytical figures close to that of 1,2-diacetoxy-N,N- 
diacetylaminocoronene. (Found C, 76.6; H, 4.1; N, 2.7,
^32H21N<^ 6 rec3u -^res C, 74.5; H, 4.1; N, 2.7%). The n.m.r. 
spectrum indicated that the proportion of aromatic protons 
was more than expected. In a further experiment crop (C) 
was heated with acetic anhydride, under reflux; the solu­
tion was then concentrated to dryness. Precipitation with 
light petroleum (b.p. 40-60°) in the usual manner gave a 
bright yellow product (Found, C, 76.1; H, 3.95; N, 2.35). 
The n.m.r. spectrum of this product again suggested that 
the proportion of aromatic protons was bigger than expect­
ed. A third attempt was made to purify crop (C) from a 
mixed solvent of benzene and light petroleum (b.p. 80-100°) 
which had been carefully dried over sodium metal. It gave 
a dark brown crystalline solid in low yield of m.p. 157-3° 
(Found, C, 75.8; H, 4.0; N, 2.7). The number of aromatic 
protons from the n.m.r. spectrum obtained, still appeared 
to be more than, expected. The ratio of aromatic protons:
2 x O.AC:N)OCH^)2/ respectively, are shown below
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Found Expected
2.2 : 1 : 1 1.5 ; 1 : 1
1.8 : 1 1 1.5 : 1 : 1
2 : 1 : 1 1.5 : 1 : 1
From the information given above (analytical, and n.m.r. 
data) one may suggest that crop (C) and (A) were contaminat- 
ed with some impurities which had similar solubilities.
The larger number of. aromatic protons detected suggest 
that crop (C) was, perhaps, contaminated with some N,N- 
diacetylaminocoronene and some 1 ,2-diacetoxycoronene.
By virtue of the fact that the relative number of 2 x OAC 
and N(AC)2 protons is 1 : 1 then these products contamin­
ate the diacetoxy-N,N-diacetylaminocoronene, the two com­
pounds must then be in equimolar ratio. •
x = C28Hl6°4(1° : 6) 1 ,2-diacetoxycoronene
y = C28H17N02 (11 : 6) N ,N-acetylaminocoronene
z = C^oHo1N0^(9 : 6 : 6) 1,2-diacetoxy-N,N-diacetylamino-
32 21 6
coronene
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The above figures suggest that the product could contain 
^ 7 5 %  of the trisubstituted coroncne. If one applies 
this approach to the less soluble crops, a.similar result
is obtained. (Calc, for ^p74H]_o7N5^25: ^ ' 78*3; H, 4.05; 
N, 2.65%; Found, C, 78.4; H, 3.85; N, 3.2).
X X I I
N ( A c  )
'Ac
OAc
NHAc
X X V I I I  X X I X
Product (C) on treatment with n-butanol gave a product
having a dark-green colour, and exhibiting absorption 
-1at 1650 cm (indicating the presence of -NHCOCH^)/ and 
-1
at 3230 cm (due to the NH group). The analytical fig­
ures of this product were close to those of compound 
(XXVIII) (Found, C, 79.0; H, 3.9; N, 2.7).
Crop (A) on heating with acetic anhydride gave a yellow 
product of m.p. 157-160° and absorption at 1710 cm  ^
[indicating the presence of the NtCOCI-I^^^i (Found, C, 78.1; 
H, 4.2? N, 2.8).
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In the light of the information given above, although 
crops (A) and (C) were not pure compounds, it would appear 
that crop (A) was mainly 1,2-diacetoxy-N-acetylaminocoro- 
nene , and that crop (C) was 1,2-diacetoxy-N,N~diacetylamino~ 
coronene.
The infrared spectrum of crop (A) was inspected to see 
if there was any evidence for the presence of 1 ,2-diacetoxy­
coronene and N-acetylaminocoronene. Within the crop (A) 
spectrum, were signals that could be attributed to the con­
taminants; the positions (cm of these signals are given
below
crop (A)
880
1305 N-acetylaminocoronene
1520, 1545
1015
1070, 1090 1,2-diacetoxycoronene
1175
Similarly for crop (C) - within its infrared spectrum was 
evidence for the presence of both 1 ,2-diacetoxycoronene 
and N,N-acetylaminocoronene.
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crop (C)
1250 N,N-diacetylam.inocoronene
820 )
) ' 
1080/ 1095 ) 1,2-diacetoxycoronene
.)
1175 )
Akhtar has reported the conversion of N/N-diacetyl-
aminocoronene to N-acetylaminocoronene and vice versa 
using n-butanol, and acetic anhydride respectively. 
Similar considerations apply to crops (C) and (A); they 
can interconvert one to another using n-butanol or ace­
tic anhydride respectively.
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SUMMARY
The reductive acetylation of nitrocoronenequinone 
gave a prpduct which consisted, mainly, of two compon­
ents, 1,2-diacetoxy-N-acetylaminocoronene and 1,2-di- 
acetoxy-N,N-diacetylaminocoronene. Several attempts 
which were made to effect the purification of these 
products failed; in all cases on analysis the percent­
age of carbon was higher than expected. It is clear 
that one can obtain directly by this procedure a pro­
duct sufficiently soluble in deuterchloroform to enable 
a good n.m.r. spectrum to be obtained, however the pro­
duct is impure. It may be that a purer product, whose 
n.m.r. spectrum could be carefully analysed could be ob­
tained by nitration of 1 ,2-diacetoxycoronene and then by 
reduction of the nitro body and subsequent acetylation. 
The orientation of groups within the product may then, 
perhaps, be established.
9 0
EXPERIMENTAL
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EXPERIMENTAL NOTE
The melting points were mainly determined in open cap­
illary tubes. They were determined in two stages.
First the approximate melting points or decomposition 
points (taking into consideration both shrinking and 
darkening) were determined, and then more accurate de­
terminations were done inserting the sample into the 
apparatus 1 10° below the melting points and while the 
temperature was rising at a rate of about 2-3° per 
minute. This second determination was- repeated to con­
firm the results.
The analyses were done by Alfred Bernhardt Labora­
tories, W. Germany, or by Microanalytical Service, 
University of Surrey, Guildford.
The infrared spectra (I.R.) were taken on a Perkin- 
Elmer 157G as . Nujol mulls or KBr disks.
Ultraviolet spectra were obtained using a Unicam 
SP 800: in dimethylformamide solution.
The nuclear magnetic resonance (n.m.r.) spectra 
were obtained in deuterchloroform solutions using a 
Bruker 90 MHz instrument.
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EXPERIMENTAL
THE PURIFICATION OF CORONENE
Crude coronene (6 .Og) intimately mixed with neutral 
alumina (3.0g), was extracted with hot xylene (100ml) for 
33hr, From the extract coronene (5.8g) was obtained, of 
which l.Og was recrystallized from xylene (80ml). The 
pale yellow crystals of coronene (0.75g) had m.p. of 
437-440° (lit.2 m.p. 437-440) X max., 280, 292, 304, 314, 
318, 325, 335, 340, 346, 381, 338, 395, 402, 410, 419, 
426, my; v max. 1605 (C=C), 1305 C=C-H in-plane bending), 
960, 850 C~C~H out-of-plane bending) cm 
NITROCORONENE •
a) The first attempt to effect the nitration of
29
coronene was made by the method described by Akhtar : 
Coronene (0.5g., finely ground) suspended in car­
bon tetrachloride (15ml), was mechanically shaken for 
2hr.. with nitric acid £jlOml. d, 1.35) obtained by 
diluting concentrated nitric acid ,(75ml., d, 1.416) 
with distilled water (25ml.) 7] After dilution of the 
reaction mixture with water, and evaporation of the car­
bon tetrachloride, the mixture was filtered and the re­
sidue was washed thoroughly with water, industrial meth­
ylated spirits, and ether, and dried. It (0.57 6g.) was
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then intimately mixed with neutral alumina (20g.), and 
was extracted with benzene (6 x 50ml.) in a Soxhlet 
extractor. The product (0.42g„) was then recrystallized 
twice from dimethylformamide (40ml.) to give fine, long, 
orange crystals (0.38g.), with'm.p. 387-9° (decomp.)
n
(lit. m.p. 390-4 decomp.) (Found C: , 82.1; H, 3.0; N,
4.6 calc, for C24H i iN02' C ' 83-5? H ' 3 -2? N ' 4.05%).
The analysis of this product indicated that the compound 
was a mixture of nitrocoronene and polynitrocoronenes. 
Although the experiment was repeated, carefully, on sev­
eral occasions, each time the analytical figures were 
too low in the case of carbon, and too high in the case 
of nitrogen, than expected for nitrocoronene.
b) Another attempt was made, in the same manner, 
described above, with a sample of nitric acid of density • 
1.31 [^obtained by diluting concentrated nitric acid (65ml., 
d, 1.416) .-with distilled water (35ml. The resulting 
product had m.p. 385-7° (Found C, 82.5; H, 3.3; N, 4.8%).
c) ’ In the third attempt, coronene (0.5g.), finely 
ground) was treated, as above, with a sample of nitric 
acid of density 1.277 (obtained by diluting concentrated 
nitric acid (55ml., d, 1.416) with distilled water (45ml. ) J .  
The final product, after purification, (0.39g.) had m.p. 
382-5° (Found C, 82.5; H, 3.0; N, 4.4%).
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d) When coronene (0.5g., finely ground), suspended 
in carbon tetrachloride (15ml.), was treated with aque­
ous nitric acid J^ (10ml. , d, 1.257) obtained by diluting 
concentrated nitric acid (52ml., ■ d, 1.416) with dis­
tilled water (48ml .)] in the same manner as described 
above, the orange-coloured product, on purification, 
gave fine, long, orange crystals (0.37g.) with m.p.
375-77° (lit.29 m.p. 390-4°; lit.28 m.p. 367-70). (Found,
C, 83.1; H, 3.05; N, 4.45, calc, for c24Hn N02 ' c ' 83*5 '*
H, 3.2; N, 4.05%). v m a x . , 1610 (C=C), 1520, 1340 (N02),
850 (=C-H out-of-plane bending), 810 (N0^ out-of-plane 
bending) cm \
DINITROCORONENE
29(Prepared by the method described by Akhtar ).
Concentrated nitric acid (20ml. d, 1 . 4 2 ) was care­
fully added, in small portions, to a suspension of coro­
nene (l.Og., finely ground), in carbon tetrachloride 
(40ml.); the suspension was cooled'during the addition of 
nitric acid. The mixture was then mechanically shaken for 
2.5hr. at room temperature. The reaction mixture was then 
poured into a large volume of water. The whole was filter­
ed, and the residue was washed thoroughly with water, in­
dustrial methylated spirits, with ether, and then dried.
The crude product (1.3g.) was intimately mixed with neu­
tral alumina (1.3g.), and was extracted with o-dichloro-
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benzene in a Soxh let extractor for 12hr. The extract, 
on cooling, gave a product (1.13g.) which was recrysta­
llized from nitrobenzene (70ml.). The yellow-brown cry­
stals of dinitrocoronene (0 .86g.) had m.p. 348-50° (de- 
29 1 ocomp^.) (lit. m.p. 350 decomp. )v max., 1620 (C=C) ,1525, 
1340 (NO2)r 850 (-C-H) out-of-plane bending), 810 (N02 
out-of-plane bending) cm \
TRINITROCORONENE
28
(Prepared by the method described by Zinke, et. al. 
for the preparation of dinitrocoronene).
Concentrated nitric acid (70ml., d, 1.416) was care­
fully added to coronene (l.Og., finely ground), and the 
mixture was then heated for 1.5hr. under reflux. After 
cooling, the reaction mixture was diluted with a large 
volume of water and the whole was then filtered; the 
residue was thoroughly washed with water, industrial meth­
ylated spirits, acetone, ether, and then dried. The crude 
product (1.62g.) was then recrystallized four times from 
nitrobenzene (95ml.) to give trinitrocoronene as yellow- 
brown crystals, decomposing at 348-50°. v max., 1620 (C=C) , 
1520 and 1340 (N02)/ 850 (=C~H out-of-plane bending), 810 
(N02 out-of-plane bending) cm
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THE ATTEMPTED BRQMINATION OF CORONENE IN THE PRESENCE 
OF MERCURIC ACETATE
A bromine solution (2ml.) [obtained by dissolving 
bromine (lg.) in acetic acid (20ml. was poured into a 
suspension of coronene (0.3g., finely ground) and mer­
curic acetate (0.18g.) in acetic acid (20ml.), and the 
mixture was stirred for lhr. at room temperature. The 
product was then filtered and the residue was collected.
It (0.33g.) was refluxed with hot xylene (25ml.) for 
5 hr. After cooling, it was filtered, and the solid was 
dried and collected. It (0.21g.) had m.p. 416-20°; and 
its infrared spectrum indicated that is was unreacted 
coronene.
2) A solution of bromine in acetic acid (2ml., pre­
pared as above), was added to a mixture of coronene (0.3g., 
finely ground), and mercuric acetate (0.18g.), in acetic 
acid (20ml.), and the mixture was stirred at 50° for 2.5hr./  
The brown mixture was then poured into water, and the whole 
was filtered. The dried residue (0.33g.) was then refluxed 
with hot xylene (25ml.) for 5hr. After cooling, the solid 
(0.23g.) collected, had m.p. 390°. The infrared spectrum
indicated that it was largely unreacted coronene, but the
-1weak absorption at 880 cm . was possibly due to the pre­
sence of some dibromocoronene.
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3) A solution of bromine in acetic acid (2ml., 
prepared as above), was added to a suspension of coro­
nene (0.3g.) and mercuric acetate (0.18g.), and the 
procedure was 'followed as above, but this time the re­
agents were heated under reflux. The infrared spectrum 
of the product (0.14g.), which had been recrystallized 
from dimethylformamide (7ml.), with m.p. 360-65° was 
signifying of a mixture of coronene and dibromocoronene. 
THE ATTEMPTED 1OPINATION OF CORONENE VIA MERCURATION IN 
THE PRESENCE OF PERCHLORIC ACID
To a mixture of coronene (0.75g.) and mercuric ace­
tate (0 .8g.) in acetic acid (15ml.), was added perchlor­
ic acid (1.2ml., 60%), dropwise, at room temperature; 
having completed the addition, the mixture was then 
cooled, and poured into a solution of sodium chloride 
(1.7g.) in water (80ml.). To the warmed mixture was 
then added a 10% solution of iodine in potassium iodide 
(10ml.) with stirring. The stirring was continued at 
50° for 1.5hr. The reaction mixture was then filtered, 
and the solid was dried, and extracted with xylene (35ml.). 
The solid, collected, after cooling, had m.p. 418-20°, 
and its infrared spectrum was similar to that of coronene.
In another experiment the infrared spectrum of the 
product formed after stirring coronene with mercuric ace­
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tate in the presence of perchloric acid, was obtained; 
the spectrum indicated that it-was unreacted coronene. 
PREPARATION OF DIBROMOCORONENE
41Prepared by the method described by Akhtar :
Bromine (1.3g.) in s-tetrachloroethane (3ml.) 
was added to a stirred suspension of coronene(1 .Og .) 
in s-tetrachloroethane (20ml.), during 20 min.; the 
mixture was then stirred for a further 15 min. , and 
it was then heated on a steam bath for 0.5hr. The 
thick orangish mixture was filtered and washed thorough­
ly with industrial methylated spirits, ether, and dried. 
The crude product (1.42g) was then recrystallized from 
dimethylformamide (270ml.) to furnish pale-yellow cry­
stals of dibromocoronene (0.9g.) with m.p. 394-8° with 
shrinking from 36o (lit.^ m.p. 396-400°; lit.^ m.p.
33q ).v max., 1610 (C=C), 1310, 880, 850 (=C-H out-of- 
plane bending) cm \
CORONENE-1,2-QUINONE
36Prepared by the method described by Zinke, et.al.
To a refluxing solution of coronene (2.0g., finely 
ground) in nitrobenzene (60ml.) and glacial acetic acid 
(10ml.) was added a solution of sodium dichromate (8 .0g.) 
in glacial acetic acid, dropwise, over 2.5hrs. Acetic 
acid (75ml.) was then added to the hot black reaction mix­
ture, and the whole was allowed to stand at room temper-
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ature overnight. The reaction mixture was then filter­
ed and the black residue was washed with acetic acid,
3N aqueous sulphuric acid, hot water, industrial methy­
lated spirits, with ether, and then dried. The product 
was then recrystallized twice from nitrobenzene (125ml.) 
to give coronene-1 ,2-quinone (1.48g.) as black needles, 
m.p. 482-86° (decomp.) (lit.^ m.p. decomp, above 460°) 
v max. 1665 (C=0), 1610 (C=C), 1511, 1300, 995, 850
(=C-H out-of-plane bending) cm \
NITROCQRQNENE-1,2-QUINONE
37Prepared by the method described by Akhtar
To a refluxing solution of nitrocoronene (1.15g., 
finely ground) in nitrobenzene (40ml.), and glacial 
acetic acid (5ml.), was added a solution of sodium di- 
chromate (4.0g.) in glacial acetic acid (30ml.), drop- 
wise, during lhr. Acetic acid (50ml.) was added to the
hot black reaction mixture. It was then allowed to stand
at room temperature overnight, and the whole was then 
filtered and the residue was washed with glacial acetic 
acid, 3N-aqueous sulphuric acid, hot water, industrial 
methylated spirits, with ether, and then dried. It (1.13g.) 
was then recrystallized from nitrobenzene (60ml.) to give 
black-brown crystals (1.02g.), m.p. ;> 373° (decomp.)
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(lit.^ m.p. decomp, above 370°)' JjFound (Surrey) : Cr 
79.9; H, 2.7? N, 4.15. Calc, for C^HgNO^: C, 76.8;
H, 2.4? N, 3.75%]. The oxidation on this product was 
repeated in the same manner as above. The black-brown 
crystals, obtained had m .p.> 373°jjFound (Surrey): C, 
77.95; H, 2.5; N, 4.4? and Found (Germany); C, 75.8;
H, 2.8; N, 4.0%]. v max. 1665 (C=0), 1610 (C=C), 1530, 
1355, 1310, 905, 850 (=C~H out-of-plane bending) cm \
THE ATTEMPTED PREPARATION OF DIBROMOCORONENEQUINONE
To a refluxing solution of dibromocoronene (0.3g., 
finely ground) in nitrobenzene (30ml.), and acetic acid 
(8ml.), was added a solution of sodium dichromate (2 .0g.) 
in acetic acid (18ml.) over 1.5hr. The black reaction 
mixture was then diluted with acetic acid (40ml.), and 
was allowed to stand at room temperature, overnight.
The reaction mixture was then filtered and the residue 
was washed, thoroughly, with glacial acetic acid, 3N- 
aqueous sulphuric acid, hot water, industrial methyl­
ated spirits, and ether, and then dried. It (0.23g.) 
was then recrystallized from nitrobenzene (15ml.) to 
give dibromocoronene-1 ,2-quinone as fine black needles 
(0.2g.) m.p. 493-6° (decomp.) with shrinking at 490° 
(Found, C, 60.6; H, 2.0; Br, 31.1; C24HgBr202 r e q u i r e s  C.,
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59.1; H, 1.65; Br, 32.7%).v max., 1665 (C=0), 1595,
1295, 880, 850 (=C-H out-of-plane bending) cm ^ .
PREPARATION OF BENZO £  6 ,.7] PERYLO fl, 12-abcj PHENAZINE
36Prepared by the method described by Zinke, et.al.
To a refluxing solution of coronene-1,2-quinone 
(172mg., finely ground) in nitrobenzene (25ml.), and 
glacial acetic.-acid (7ml.), was added a solution of c>- 
phenylenediamine (165mg.) in acetic acid (5ml.) The 
reaction mixture, which quickly turned yellow, was heat­
ed under vigorous reflux for 5 min.' After cooling, the 
reaction mixture was filtered, and the yellow residue 
was washed with a little nitrobenzene, ether, and then 
dried. The product was recrystallized from nitrobenzene 
(20ml.) to give yellow crystalline solid (165mg.) of .
benzo*L6 , 7jperylo Q., 12-abcj phenazine of m.p. 354-6° shrink­
ing from 344°, (lit.^ m.p. 362°)v max., 1620, 1605, 1520, 
1350, 1085, 1110, 850 (=C-H out-of-plane bending), 760,
701 cm \
11,12-DICHLQRQBENZof6 ,7*1 PERYLp[l, 12-abc] PHENAZINE
To a refluxing solution of coronene-1,2-quinone (0.2g., 
finely ground) in nitrobenzene (30ml.), and acetic acid 
(10ml.), was added a solution of 4 ,5-dichloro-o-phenylene- 
diamine (0.4g.) in acetic acid (12ml.) The reaction mix-
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ture which turned to a deep red colour was then heated 
under vigorous reflux for 10 mins. After cooling, the 
reaction mixture was filtered, and the residue was wash­
ed with a little nitrobenzene, with ether, and then 
dried. It (0.21g.) was then recrystallized from nitro­
benzene’ (65ml.) to give 1.1,12~dichlorobenzo|j) t73pery^°- -
[~ 1 ,12-abc] phenazine as fine, plum-coloured crystals (0.18g.) 
m.p. 483-5° (Found, C, 76.3; H, 2.65; N, 5.7; Cl, 15.1.
C30H2N2C12 rec2uires °f 76.5; H, 2.55; N, 5.95; Cl, 15.0%)
V max. 1613, 1470, 1435, 1418, 1365, 1355, 1320,' 1220, 1218, 
1180, 1115, 1105, 1085, 1005, 980, 870, 850 (=C-H out-of- 
plane bending), 830, 805cm
11,12-D.IMETHYLBENZO , {] PERYLO [l, 12-abc] PHENAZINE :
To a refluxing solution of coronene-1,2-quinone (0.2g., 
finely ground) in nitrobenzene (16ml.) and acetic acid (8ml.) 
was added a solution of 4,5-diamino-o-xylene (0.4g.) in 
acetic acid (8ml.). The mixture which turned to a light 
brown colour, was then heated under vigorous reflux for a 
further 0.5hr. After cooling, the reaction mixture was 
filtered and the residue was washed with industrial methy­
lated spirits, with ether, and then dried. It (0.2g.) was 
recrystallized from nitrobenzene (11ml.) (using a little 
charcoal) to give 11,12-dlmethylbenzo1j|6 , 7*] perylo fl, 12-abc] ~ 
phenazine as fine, brown-coloured crystals, with m.p. 401-
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403° (decomp.) (Found, C, 89.3; H, 3.95; N, 6.55. ^32^X8 
N2 requires, C, 89.3; H, 4.2; N, 6.5%). v max., 1605, 1350, 
1335, 1325, 1185, 1150, 1130, 1090, 1005, 870, 850 (=C-H 
out-of-plane bending), 820, 805 cm \
NITRQBENZo[.6 , ?! PERYLO [l,12” abqj_ PHENAZINE
37Prepared by the method described by Akhtar :
A solution of o-phenylenediamine (163mg.), in glacial 
acetic acid (lGml.) was added, dropwise, to a refluxing 
solution of finely powdered nitrocoronenequinone (189mg.) 
in nitrobenzene (25ml.), and glacial acetic acid (7ml.).
The reaction mixture which quickly turned to a deep red 
colour was brought to a vigorous reflux for 15 min* Af­
ter removal of the acetic acid (10ml.) by distillation, 
the reaction mixture was left overnight, at room temper­
ature. It was then filtered and the yel'low-brown resi­
due was washed with a little nitrobenzene, ether, and 
then dried. The product was recrystallized from nitro­
benzene (12ml.) to give orange crystalline solid (lOOmg.) 
m.p. 338-40° (lit.^ m.p. 338-40°) v max., 1620, 1610,
1530, 1350, 1320, 905, 850 (=C-H out-of-plane bending),
800, 760, 705 cm”1 .
THE ATTEMPTED PREPARATION OF 11,12-PIMETHYLNITRQBENZQ 
[6 , 7] PERYLO [i , 12-abcj PHENAZINE
To a refluxing solution of nitrocoronene-1,2-quin-
1 ok
one (O.lg.,, finely ground) in nitrobenzene (9ml.) and 
acetic acid (5ml.), was added, dropwise, a solution of 
4,5-diamino-o-xylene (O.lg.) in acetic acid (5ml.). The 
reaction mixture which immediately turned to a red-brown 
colour, was heated under reflux for 40 mi n . . After re­
moval of the acetic acid (5ml.), the brown-orange re­
action mixture was left at room temperature overnight.
It was then filtered, and the brown solid was washed 
with a little nitrobenzene, industrial methylated spirits, 
ether, and then dried. It (0.094g.) was then recrystall­
ized from nitrobenzene (3ml.) to give a brown-coloured 
crystalline solid (0.07g.), m.p. 314-17° (decomp.) (Found 
C, 80.1; H, 3.2; N, 7.9. C32H17N 3°2 requires C, 80.8;
H, 3.6; N, 8 .8%) v max., 1610, 1515, 1350, 1340, 1310, 900, 
850 (=C-H out-of-plane bending), 805 cm
THE ATTEMPTED PREPARATION OF 11,12-DICHL0R0NITR0BENZ0, [s , l\ 
PERYLO[l,12-abc] PHENAZINE:
To a refluxing solution of finely ground nitrocoro- 
nenequinone (0.4g.) in nitrobenzene (40ml.), and acetic 
acid (20ml.), was added a solution of 4,5-dichloro-o- 
phenylenediamine (0 .8g.) in acetic acid (24ml.) during 
5 min. The reaction mixture which turned to a red col­
our was heated under vigorous reflux for 0.5 hr. After
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removal of the acetic acid (35ml.), it was allowed to 
stand at room temperature, overnight. The reaction mix­
ture was then filtered, and the residue was washed with 
a little nitrobenzene, industrial methylated spirits, 
ether, and then dried. The light red solid (0.43g.) 
was recrystallized from nitrobenzene (18ml.) to give 
an orange-coloured crystalline solid (0.33g.), m.p. 369- 
71° (Found, C, 72.0; H, 2.5? N, 6.6; Cl, 8.1. C^H-^N.^ 
CI2O2 requires C, 6 9.8; H, 2.15? N, 8.1; Cl, 13.7%),v max. 
1615, 1520, 1390, 1305, 1105, 880, 850, 805 cm"1 .
THE ATTEMPTED PREPARATION OF THE DIBROMOBENZO [6, 7~] PERYLO 
.{l,12-abc]PHENAZINE
A solution of o-phenylenediamine (0.5g.) in acetic 
acid (30ml.), was added to refluxing solution of dibromo-, 
coronenequinone (0.4g.) in nitrobenzene (25ml.), and 
acetic acid (15ml.) Having completed the addition, the 
brown-red reaction mixture was brought to a vigorous re­
flux for 0.5 hr. After removal of the acetic acid (25ml.) 
the reaction mixture was left overnight at room temper­
ature. It was then filtered, washed with a little nitro­
benzene, ether, and then dried. The crude yellow-brown 
product (0.39g.) was then recrystallized five times from 
nitrobenzene (12ml.) to furnish the phenazine a light
io6
brown crystalline solid (0.35g.), m.p. 327-32° (Found,
C, 68.4; H, 2.8; N, 6.0; Br, 22.9. C3QHi2N2Br2 rec2uires 
C, 64.3; H, 2.2; N, 5.0; Br, 28.5) v max., 1600, 1520, 
1350, 1130, 1085, 1010, 875, 850 (=C-H out-of-plane bend­
ing) , 800, 750, 700 cm ^ .
fTHE ATTEMPTED PREPARATION OF 11,12-DIMETHYLDIBR0M0BENZ0 
t6 , 7^ ]PERYLO [l, 12-abc] PHENAZINE:
To a refluxing solution of finely ground dibromo- 
coronenequinone (‘0.5g.) in nitrobenzene (25ml.) and acetic 
acid (lQml.), was added, dropwise, a solution of 4,5-di- 
amino~o~xylene (l.Og.) in acetic acid (25ml.) The re­
action mixture.which i m m e d i a t e l y  turned yellow, was heat­
ed under reflux for 0.5 hr. The mixture was then cooled,
filtered, and the residue was washed with a little nitro- * *
benzene, industrial methylated spirits, ether, and then 
dried. It (0.5g.) was then recrystallized from xylene 
(50ml.) to give a yellow-brown crystalline solid (0.31g.), 
m . p .  267.-70° (Found, C, 66.5; H, 3.0; N, 4.4; Br, 26.1.
^32H] 6^2Br2 rec3u -^res c r 65.3; H, 2.75; N, 4.75; Br, 27.1)
v m ax., 1600, 1350, 1300, 1000, 945, 870, 850, 830, 735 
-1cm . *
THE ATTEMPTED PREPARATION OF THE 11,12-DICHL0R0DIBR0M0- 
BENZO[o ,7]PERYLO [l,12-abq]PHENAZINE;
To a refluxing solution of dibromocoronenequinone
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(0.25g., finely ground) in nitrobenzene (10ml-.) , and
acetic acid (5ml. ) was added a solution of 4,5-dichloro- 
o-phenylenediamine (0.5g.) in acetic acid (12ml.); the 
reaction mixture which turned to red, was heated under 
reflux for 0.5 hr. It was then left at room tempera­
ture overnight, and was then filtered, the residue was 
washed with industrial methylated spirits, with ether, 
and dried. The brown-red product (0.3g.), was recryst­
allized from nitrobenzene (10ml.) to give a red-plum 
coloured crystalline solid, m.p. 291-5° (Found, .C, 57.6;
H, 1.9; N, 2.5; Br, 30.6; Cl, 6.65. C30H1C)N 2Br£l2 requires 
C, 57.3; H, 1.6; N, 4.45; Br, 25.4; Cl, 11.3%) v max. ,
1670, 1600, 1295, 1105, 945, 875, 850, 830 cm"1 .
THE PREPARATION OF 1,12-BENZPERYLENE-6 ,7-DICARBOXYLIC 
ACID ANHYDRIDE:
    . . . . n , ■ - ■ . ■ 4
38Prepared by the method described by Zinke et. al. :
To a boiling suspension of coronene-1,2-quinone (0.3g. 
finely ground) in dioxane (90ml.) and 4% potassium hydrox­
ide (15ml.), was added, carefully, aqueous hydrogen per­
oxide (30%, 10ml.) over 10 hr. The black coloured quin- 
one slowly dissolved, and the dirty brown reaction mix­
ture was then concentrated to 1/3 of its volume. After 
cooling, the reaction mixture was diluted with water 
(100ml.) and was then filtered. To the dull yellow fil-
io8
trate was added dilute mineral acid. The yellow pre­
cipitate of the dicarboxylic acid was then filtered 
off, washed with water, and then dried. It (0.18g.) 
was recrystallized three times from nitrobenzene (15ml.) 
to give pure 1 ,12-benzperylene-6 ,7-dicarboxylic anhy­
dride with m.p. 342-3° (lit.^ m.p. 330-33°)(Found C,
83.1; H, 2.75; calc, for C24Hi0°3 ' C ' 83-2 ? H ' 2.9%) 
v max., 1750 (C=0), 1720 (C=0), 1615, 1315, 1300, 1265, 
1200, 1165, 1155, 1120, 1090, 850 (=C-H out-of-plane 
bending), 775, 725 cm \
THE ATTEMPTED PREPARATION OF NITRQ-1,12-BENZPERYLENE- 
,6 , 7-DICARBOXYLIC ACID:
The preparation was attempted in the same manner as 
described for 1 ,12-benzperylene-6,7-dicarboxylic acid » 
anhydride:
To a boiling suspension of nitrocoronene~l,2-guin- 
one (0.3g., finely ground) in dioxane (90ml.), and 5% 
potassium hydroxide (15ml.), was added, carefully, hydro­
gen peroxide (30%, 10ml.) over 10 hr. The reaction mix­
ture was then concentrated to 1/3 of its volume. After 
cooling, the reaction mixture was poured into a solution 
of potassium hydroxide (2g.) in water (100ml.), and the 
whole was then filtered. To the filtrate was added dilute
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mineral acid. A brown precipitate was separated; it was 
filtered off, washed with water, and dried. It was very 
soluble in cold dimethylformamide, and in boiling acetic 
anhydride. It (0.09g.) was recrystallized from acetic 
acid (9ml.) to give a dark brown solid, m.p. 334-5° 
(decomp.). Attempts to purify the product by recrystall­
ization from acetic anhydride failed. The product app­
eared to be a mixture of dicarboxylic acid and anhydride. 
(Found C, 71.6; H, 2.5; N, 2.5.
C24H11N06 re<luires c ' 70.4; H, 2.7; N, 3.4.
C24H 9N05 requires C, 73.7; H, 2.3; N, 3.6%). 
v max. 1690 (C=0), 1590, 1520, 1360, 1290, 1150, 850,
790 cm \
THE ATTEMPTED PREPARATION OF 10, ll-DIHYDR0BENZ0f6 , 7.J PERYLO 
fl,12-fghlQUINOXALINE;
a) In nitrobenzene:
Ethylenediamine (2ml.) in nitrobenzene (10ml.) was 
added to a refluxing solution of coronene-1 ,2-quinone 
(O.lg., finely ground) in nitrobenzene (10ml.); the mix­
ture was then heated under reflux for 2 hr* / and was 
then left at room temperature overnight. It was then 
filtered, and the filtrate was concentrated to 10ml. On 
addition of ether to the blackish solution a dirty brown 
precipitate separated (0.07g.). To effect the purific­
ation, the residue was dissolved in boiling chlorobenzene,
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filtered hot, and the filtrate was concentrated nearly 
to dryness. After addition of ether, there, separated 
a brown precipitate (0.03g.) m.p. 258-9° (Found, C , .
74.8? H, 4.5; N, 18.9. C26H14N2 rec2u:*-res C ' 88.1; H,
4.0; N, 7.9%). v max. 1615, 1570, 1465, 1400, 1390, 1360,
1310, 1280, 1090, 1045, 970, 850 (=C-H out-of-plane bend- 
-1
ing) cm
b) In toluene:
To a refluxing suspension of coronene-1,2-quinone 
(0 .08g.) in toluene (20ml.), was added ethylenediamine 
(0.03ml.) in toluene (5ml.) The whole was then heated 
under reflux for 3 hrs. The reaction mixture was then 
filtered. (A) There was a black residue on the filter 
paper (0.06g.) with m.p. 458-60° (decomp.), whose infra­
red spectrum was identical to that of coronenequinone.
(B) The yellow-brown filtrate was concentrated to 5ml. 
from which on cooling, a light brown solid separated.
It (0.014g.) decomposed at 255°. v max., 1670, 1610, 1400,
1390, 1310, 1140, 1095, 1045, 850 cm’"1 .
39c) By method described by Mason for the reaction 
between Phenanthrenequinone and ethylenediamine:
To a solution of ethylenediamine (0.1ml.) in abso­
lute ethanol (10ml.), was added finely powdered coronene- 
1,2-quinone (0.29g.) The whole was then heated under re­
I l l
flux on a water bath for 2 hr. • The product (0.188g.), 
black, had decomp, v 465°; its infrared spectrum show­
ed absorptions at 1660, 1610, 1210, 1090, 850 cm 
The product was largely unreacted coronenequinone.
P R E P A R A T I O N  OF 1 0 , l l - D I H Y D R O B E N Z o f s , l l p E R Y L O f l ,12-fqh] 
Q U I N O X A L I N E
In chlorobenzene:
To a refluxing suspension of coronene-1,2-quinone 
(0.4g., finely ground) in chlorobenzene (40ml.), was 
added, dropwise, ethylenediamine (0.4ml.) in chloro­
benzene (20ml.); more chlorobenzene (10ml.) was then 
added. The whole was heated under reflux for 2 hrs.
The hot reaction mixture was filtered; the black resi­
due on the filter paper was washed with some (10ml.) 
chlorobenzene, and the filtrate was put aside. (A) The 
residue on the filter paper was washed with ether, and 
dried. It (40mg.) appeared to be largely unreacted 
coronenequinone. (B) The filtrate was concentrated to 
dryness by removing the solvent at reduced pressure.
The residue was removed from the flask, washed with 
ether, and dried. The light brown solid (0.3g.) was 
recrystallized from mesitylene (25ml.) four times to 
give pure 10,11-dihydrobenzo [j5 , 7*3 perylo fl 112-fghj quin- 
oxaline as a dark brown crystalline solid (0.08g.), m.p.
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301-4° (decomp.) (Found, C, 88.4; H, 3.6; N, 7.8 
Cp6Hi4N2 ; rec3uires C' 88.1; H, 4.0; N, 7.9%). v max.,
1615, 1465, 1392, 1356, 1305, 1220, 1090, 1045, 850 
(=C-H out-of-plane bending), 825 cm \
THE ATTEMPTED INTERACTION BETWEEN . (1) .'CORONENEQUINONE 
A N D '1,2-DIAMIN0-2-METHYLPR0PANE, AND (2) CORONENEQUIN­
ONE' AND 2,3-PIAMINOBUTANE:
Two attempts were made to effect the interaction 
between coronenequinone and (1) 1 ,2-di.amino-2-methyl- 
propane, and (2) 2 ,3-diam.inobutane in a manner similar 
to that used for the interaction between coronenequin­
one and ethylenediamine in nitrobenzene. In both cases 
the analytical figures were not satisfactory. (1) The 
product had m.p. 268-72° (Found C, 74.7; H, 4.6; N, 18.4.
C27H16N2 rec3uires 88.0; H, 4.35; N, 7*.6%).
(2) The product had m.p. 180-184° (decomp.)(Found, C ,
63.1; H, 4.8; N, 17.6. C28H18N2 rec3u^res c ' 87.9; H, 4.75; 
N, 7.3%).
THE ATTEMPTED PREPARATION OF 10-HYDRO- ll-METHYLBENZprS / 7~| 
PERYLO r  1 / 12-f gh~| QUINOXALINE
To a refluxing suspension of coronene-1,2-quinone 
(0.5g., finely ground) in chlorobenzene (50ml.), was 
added a solution of 1,2-diamino-2-methylpropane (0.5ml.)
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in chlorobenzene (25ml.), dropwise, in 15 min. and 
the whole was heated under reflux for 3 hr, More 
chlorobenzene (15ml.) was then added, and the reaction 
mixture was filtered hot; there was a black residue on 
the filter paper, which was washed with chlorobenzene 
(20ml.). After putting aside the filtrate, the black 
residue was washed with ether, and dried. It (0.03g.)
had a similar infrared spectrum to that of coronenequinone. 
The blackish filtrate was then concentrated to dryness at 
reduced pressure. The solid was extracted from the side 
of the flask with light petroleum. The product was then 
filtered, and the solid was washed with light petroleum 
and dried. The product (0.38g.) was treated with boil­
ing mesitylene (15ml.), filtered hot; it, on cooling, 
gave a dark brown solid, m.p. 240-42° (decomp.)(Found
C, 84.1; H, 4.05; N, 6.2. C27H16N2 rec2uires c ' 88.0; H,
3.4; N, 7.6%). Attempts were made to effect purification 
by chromatographic methods; a solution of the product in 
mesitylene was added to a silica gel column wet with 
mesitylene. Elution with mesitylene, mesitylene/dioxane 
(20:30), dioxane, methanol did not give clean products.
The eluates were examined by TLC on silica gel plates; 
no significant purification had been effected.
The methanol solution on standing changed colour 
from red through brown to yellow.
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THE PREPARATION OF 1,2-DIACETOXYCORONENE:
36Prepared by the method described by Zinke, et.al.
To a refluxing suspension of coronene-1,2-quinone 
(0 .2g.> finely ground) in acetic anhydride (20ml.), was 
added zinc dust (2 .0g.), and the mixture, which slowly 
turned yellow, was heated under reflux for 2 hr* After 
cooling, it was filtered and the residue was extracted 
with boiling dioxane. On addition of water to this sol­
ution, the yellow 1,2-diacetoxycoronene separated. The 
mother liquors of the reaction mixture on treatment with 
. water gave a further crop of 1,2-diacetoxycoronene. The 
combined crops were washed with ether and dried. It 
(0.19g.) was then recrystallized three times from acetic 
anhydride (using some decolourizing charcoal) (15ml.) to 
give fine bright yellow-green crystals (0.14g.), m . p . 
291-2° (lit.36, m.p. 292°)(Found, c , 80.5; H, 3.75.
Calc, for (^ 28H16<34' 80.8; H, 3.8%).v max., 1612, 1365,
1320, 1215, 1200, 1175, 1145, 1100, 1080, 1020, 990, 850 
(=C-H out-of-plane bending) cm \  Because of the low 
solubility, its n.m.r. spectrum could not be obtained.
THE ATTEMPTED PREPARATION OF 1,2-DIHYDR0XYC0R0NENE:
A) Attempted base-catalysed hydrolysis:
A mixture of 1,2-diacetoxycoronene (O.lg.), and 10% 
aqueous sodium hydroxide (5ml.), was heated under reflux 
with a vigorous stirring for 1 hr. The colour of the
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reaction mixture changed from green to brownish-purple; 
on cooling the colour changed to a dark brown. The mix­
ture was then acidified by use of dilute sulphuric acid. 
The blackish mixture was filtered, and the residue was 
washed with water, and dried. It (0.08g.) had m.p. 468° 
(decomp.); its infrared spectrum was consistent with.it 
being a mixture of coronenequinone and 1 ,2-diacetoxy- 
coronene.
B) Attempted acid-catalysed hydrolysis:
Diacetoxycoronene (0.05g.) was treated with 2N- 
hydrochloric acid (5ml.), firstly at room temperature 
for 1 hr.; there was no change in the colour of the mix­
ture; the mixture was then heated under reflux for sev­
eral hours ( 20 hr* ); it gave a grey-green coloured
mixture. It was then filtered, and the residue was wash-* 
ed, with water, ether, and dried. It (0.03g.) had m.p. 
290-95° (decomp.), its infrared spectrum indicated that
the product was largely unreacted 1 ,2-diacetoxycoronene.
* / . . .
0) ATTEMPTED CLEAVAGE, USING LITHIUM ALUMINIUM HY­
DRIDE : ,
1) In ether solution
A solution of lithium aluminium hydride (0.16g.) in 
anhydrous ether (15ml.)(through which was passed a stream 
of dry nitrogen) was carefully added to a mixture of 1 ,2-
Il6
diacetoxycoronene (O.lg., finely ground) in anhydrous 
ether (8ml.), and the whole was then heated under gentle 
reflux, with stirring, under nitrogen for 1 hr. After 
the reaction mixture was thoroughly cooled, the nitro­
gen stream was stopped, and the whole was left at room 
temperature overnight. After addition'of ethyl acetate 
(7ml.), methanol, and water, the whole was filtered, and 
the residue was washed with water, ether, and then dried.
It (0.09g.) had the same infrared spectrum as the start­
ing material.
ii) In tetrahydrofuran:
To a stirred solution of lithium aluminium hydride 
(O.lg.) in tetrahydrofuran (25ml.) at 40°, was added, 
dropwise, a solution of 1,2-diacetoxycoronene (0.3g.) in 
tetrahydrofuran (240ml.) and the orange-green coloured 
reaction mixture was stirred for a further 1 hr. at 40°.
The reaction mixture, was then cooled, and to it was add­
ed ethyle acetate, methanol, and finally water to dispose of 
the excess of lithium aluminium hydride. The product was 
then filtered, washed with water, ether, and then dried.
It (0.4g.) was then treated with acetone (600ml.) and 
filtered. The residue on the filter paper was washed 
with acetone and dried. It (0.16g.) a yellowish-solid 
had no significant absorption in its infrared spectrum.
The filtrate was concentrated to dryness and a green-
117
yellow residue was obtained (0.16g.), m.p. 293°; its 
infrared spectrum was similar to that of 1 ,2-diacetoxy­
coronene.
2) To a refluxing solution of lithium aluminium 
hydride (0.4g.) in tetrahydrofuran (30mi.), was added 
a solution of 1,2-diacetoxycoronene (0.4g.) in tetra­
hydrofuran (300ml.), dropwise, over 1 hr. The heat­
ing under reflux and under nitrogen was continued for 
4 hr.. The reaction mixture which had a green fluor­
escence was concentrated to half of its volume; after 
cooling, to the resulting solution was added ethyl ace­
tate, methanol, and finally water. After the addition 
of water, the mixture quickly turned to a blackish col­
our. The product was filtered, and the black residue 
was washed with water, ether, and dried. (1.lg.) Some 
(0 .2g.) of the product was refluxed with nitrobenzene 
(25ml.) for several hours. The mixture was then filter­
ed. The filtrate was concentrated to 5ml. It, on cool­
ing, gave a black-green crystal (15mg.) with m.p. 463-8° 
(decomp.); and the infrared spectrum being similar to" 
that of. coronenequinone.
3) A solution of 1,2-diacetoxycoronene (0.3g., fine­
ly ground) in tetrahydrofuran (300ml.) was added, dropwise, 
to a refluxing solution of lithium aluminium hydride (0.3g.) 
in tetrahydrofuran (30ml.); the heating under reflux was
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continued for 3 hr* To the reaction mixture, which had 
a green fluroescence, and had been concentrated to half 
of its volume, was added ethyl acetate (10ml.), and 
methanol (5ml.); and it was then allowed to stand at 
room temperature for 6 hr. with occasional shaking. It 
was then filtered quickly, and the filtrate was kept in 
a flask, in a desiccator. j_ To 1ml. of this filtrate, taken 
in a boiling tube, was added ether (5ml.) to give a bright 
yellow-orange precipitate, which on filtration in open air 
turned to black with no significant infrared absorption
3A) The filtrate was then concentrated to dryness un­
der reduced pressure in a stream of nitrogen; the residue 
was extracted from the flask (under nitrogen)(0.9g.) Al­
though it was not possible to purify the compound under 
normal circumstances, the infrared spectrum taken, showed 
an adsorption at 3400 cm ^ possibly due to the -OH group.
3B) Attempts to purify this product by Soxholet 
extraction with tetrahydrofuran and methanol (7:1) fail­
ed; the red extract turned slowly black, during the process. 
THE ATTEMPTED NITRATION OF 1,2-DIACETOXYCORONENE:
Fuming nitric acid (4.0ml*/ d^.1.5) was added, care­
fully, with stirring, to a suspension of 1 ,2-diacetoxy­
coronene (O.lg., finely ground), in carbon tetrachloride;
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the mixture was then stirred vigorously, at room temper­
ature for 2 hr. The reaction mixture was then poured 
into a large volume of water. After removal of the car­
bon tetrachloride, the red solid was filtered off, and 
washed with water, a little ether, and dried. The dark 
red solid (0.15g.) had m.p. 242-7° (decomp.) (Found c,
44.2; H, 1.5; N, 9.80. C28H11N5°T 4 re<3uires 52.5; H, 
1.75; N, 10.9%),
THE ATTEMPTED NITRATION OF 1,2-DIACETOXYCORONENE BY ACE­
TYL NITRATE:
To a stirring suspension of 1,2-diacetoxycoronene 
(O.lg., finely ground) in acetic anhydride (15ml.), was 
added, dropwise, a solution of concentrated nitric acid 
(0.5ml., d, 1.416) in acetic anhydride (3.5ml.) £ Prepared 
by addition of nitric acid, dropwise, (0.5ml.) to acetic 
anhydride (3.5ml.), while the whole was being cooled by 
dry ice-methanol^j . The whole mixture was then stirred at 
room temperature for 3 hr. The yellow-brown reaction mix­
ture was then poured into water (80ml.), and after the 
whole was warmed, the precipitate was filtered off, and 
washed with water, ether, and then dried. It (0.104g.) 
had m.p. 258-61°. The infrared spectrum of the product 
was similar to that of 1 ,2-diacetoxycoronene.
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REDUCTIVE ACETYLATION OF NITROCORONENEQUINONE
To a refluxing suspension of finely ground nitro- 
coronenequinone (1.85g.) in acetic anhydride (200ml.), 
was added zinc dust (20g.). The mixture was then heated 
under reflux for 2.5 hr. The reaction mixture, which 
changed its colour from black-brown to red-orange, was 
filtered while hot, and the residue on the filter paper 
was washed with a little acetic anhydride and the wash­
ings were added to the filtrate. The filtrate was con­
centrated to dryness under reduced pressure. The solid- 
residue was dissolved in chloroform (15ml.); to the 
chloroform solution was added light petroleum (b.p. 40-60°). 
The precipitate, which formed, was then filtered off and 
washed with light petroleum (b.p; 40-60°) and then dried.
It was a brown-green coloured solid (2.00g.) and had m.p. 
181-9° (decomp.). To attempt purification, the crude, 
product was treated with boiling mesitylene (140ml.) and 
filtered hot.
(A) The filtrate on cooling gave a brown-green 
coloured solid, (0.55g.) which had m.p. 230-36° (decomp.) 
v max. 1770, 1650 cm \
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(B) The (A) mother liquors were then concentrated to 
25 ml. On cooling there was obtained a brown solid (0.25g.) 
m.p. < 170° (decomp.). v max..1770, 1710 cm
(C) To (B) mother liquors was added light petroleum 
(b.p. 40-60°); a bright yellow solid (0.60g.), m.p. 157-
.161°, precipitated, v max. 1770, 1710 cm It was very 
soluble in cold chloroform, benzene, xylene, toluene, 
and insoluble in various light petroleum fractions.
(D) There was a product insoluble' in mesity- - 
lene which had a dark-brown colour. It (0.49g.) had 
m.p. > 255° (decomp.). Its infrared absorption was 
similar to that of fraction (A)* Several attempts 
were made to effect the reductive acetylation of nitro- 
coronenequinone. The results are summarized in the 
table below.
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An inspection of the infrared spectra of the two
fractions (A) a n d •(D) suggested that they were the same
compound; they both had absorption at 1770, 1650, 1200,
-1
845 cm . The fractions (C) and (B) were also broadly 
similar. Their infrared spectra had absorption at 1770, 
1710, 1200, 850 cm”1 .
Some fractions were analysed without further puri­
fication
(A) (Found C, 79.9; H, 4.15; N, 3.5)
(B) (Found C, 78.5; H, 4.3; N, 2.95)
(D) (Found C, 80.7; H, 3.9; N, 3.7)
Attempts were made to effect purification of (C) and (A).
I. ATTEMPTED PURIFICATION OF CROP(C)
Some of crop (C) (0.15g.) was recrystallized from a
mixed solvent of benzene-light petroleum (b.p. 80-100°) 
to give a brown crystalline solid (45mg.) m.p. 145-55° 
'[Found C, 76.6; H, 4.1; N, 2.7_, C32H2N06 (1,2-diacetoxy-I
N-diacetylaminocoronene) requires C, 74.5; H, 4.1; N, 2.7%,
V max. 1770, 1710, 1200, 850 cm"1. (C0C13) 7.5 (N(COCH3)2
singlet), 7.27 (2 x 0C00H3 , singlet), 1.78-0.89 (aromatic
protons, multiplet).
aromatic protons: 2 x 0C0CIi3 :NC0CH3
Found Expected
2.2 : 1 : 1.07 1.5 : 1 : 1
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2, Some (O.lg.) of crop (C) was-heated with acetic an­
hydride (20 ml.) under reflux for 5 hr. The solution 
was then concentrated to dryness. The solid residue was 
dissolved in a little chloroform, and precipitated by 
addition of light petroleum (b.p. 40-60°). This purific­
a t i o n  procedure was repeated twice to give a bright 
yellow solid (58 mg.), m.p. 157-161° (shrinking and darken­
ing at 140-144°) (Found 76.1; H, 3.95; N, 2.35) v max.
1770, 1710, 1200, 850 cm”1 . (C0C13) 7.52 Jn (COCH3)2
singlet], 7.25 (2 x OCOCH^, singlet), 1.69-0.94 (aromatic 
protons multiplet) 
aromatic protons:' 2 x 0C0CH3 : N(C0CH3)p
Found Expected
1. 8 : 1 : 1  1 . 5 : 1 : 1
3. Some of fraction (C) (0.20g.) was recrystallized twice
from a mixed solvent of benzene-light petroleum (b.p. 80- 
100°) {[dried over sodium) , to give a dark brown crystalline 
solid (25mg.) m.p. 157-159°. (Found C, 75.8; H, 4.0; N,
2.7). v max. 1770, 1710, 1200, 850 cm”1 . 3C0C13) 7.47
[n (COCH3)2 singlet), 7.13 (2 x 0C0CH3 , singlet), 1.67-0.92 
(aromatic protons, multiplet). 
aromatic protons: 2 x 0C0CH3 : N(COCH3)2
Found Expected
2 : 1 : 1  1.5 : 1 : 1
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II. ATTEMPTED PURIFICATION OF CROP (A)
'cSome (0.2g.) of (A) was heated under reflux with n- . 
butanol (40 ml.) for 5 hr. The reaction mixture was 
then filtered hot. The filtrate on cooling gave a dark- 
green solid (0.16g.), m.p. 248-51° (decomp.). This was 
recrystallized twice from n-butanol (25 ml.),to give a 
dark-green solid (O.lOg.) m.p. 251-4° (decomp.) j^Found,
C, 78.4; H, 3.85; N, 3.2. C^qH-^NO,- (l, 2-diacetoxy~N-acetyl'- 
aminocoronene) requires C, 76.1; H, 4.0; N, 2.95%]. v 
max. 1110, 1650, 1200, 845 cm
2. Some (0.15g.) of fraction (A) was extracted with 
hot xylene for' some time. The extract on cooling, gave 
a light-brown solid; it was then recrystallized from tol­
uene (5ml.) to give a light brown crystalline solid. It •
(35 mg.) had m.p. 230-32° (Found C, 79.3; H, 4.0; N, 3.4). 
v max. 1770, 1650, 1200, 845 cm 
III. THE ATTEMPTED INTERCONVERSIONS. (A) TO (C) AND VICE 
VERSA
Some (0.2g.) of (A) was treated with acetic anhydride 
(30 ml.) under reflux for some time. The reaction mixture 
was then concentrated to dryness. The solid residue was 
dissolved in a little chloroform and precipitated by the 
addition of light petroleum (b.p. 40-60°). A bright yellow
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coloured solid was obtained. It (0.17 g.), m.p. 157-161°, 
was recrystallized from mesitylene (3 ml.) to give a brown 
crystalline solid (25 mg.) m.p. 157-160° (Found C, 78.1;
H, 4.75; N, 2.8). v max. 1770, 1710, 1200, 850 cm
2. Some (0.1 g.) of (C) was treated with n-butanol (15 ml.) 
under reflux; the product was also recrystallized from n- 
butanol to give a dark-green solid (0.055 g.), m.p. 179- 
83° (decomp.) (Found C, 79.0; H, 3.9; N, 2.7). v max. 1770, 
1650, 1200, 845 cm"1 .
The mixed melting point of C (I2 ' akove) °f m *P« 157- 
160° and product III, (above) was 157-160°.
The mixed melting point of A (II2 r above) of m.p. 230- 
32° and product I I ^  (above) was 200-208° (decomp.). t
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